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Table of Specific Gravities of Saturated Solutions and 
Solubilities of Anilin Stains. 


In the following tables will be found in the first two columns the specific 
gravity of saturated solutions of the various anilin stains, made in the cold and 
by boiling. ‘Those made in the cold were allowed to stand with an excess of 
the stain, the bottle being vigorously shaken daily, for two weeks. 

The solutions made with hot water were kept at the boiling point for twenty 
minutes and well stirred. Both solutions were carefully filtered and the s. g. 
ascertained by means of the specific gravity bottle. Correction was made for 
temperature and the average of five weighings was taken in each case. 

The third column contains the increase in weight of 95 per cent. alcohol 
when various stains are dissolved in it to saturation. The s. g. in this case may 
be obtained by adding the weight of the alcohol in use to the figures given in 
the table. The s. g. of the solution is not given for the reason that the various 
samples of alcohol obtained commercially as 95 per cent. vary considerably in 
actual percentage and hence in weight. The solvent power varies practically 
not at all, so that by adding the weight of the sample at hand to the figures in 
the table the s.g. may be obtained sufficiently accurate for most working 
purposes. 

The various formule which one encounters constantly call for saturated 
solutions of the various stains, and it is usually the custom to add three or four 
times as much of the dry stain as is really necessary. This can be obviated by 
a glance at the table. While it is true that all solutions will change slightly in 
volume when they have substances dissolved in them to the point of saturation, 
still the change is usually small, and we may also take the table as a guide to 
the solubilities of the stains in making them up, thereby avoiding waste. 

In the first column the approximate solubilities in grams per hundred c.c. of 
water may be obtained by simply subtracting 100 from the s. g. 

In the last column the increase in weight is given and may be taken directly 
as the approximate solubility. 

A slight error will be found in several of the stains, which seems to be caused 
by a chemical change when the stains are boiled. This is notably the case with 
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gentian violet, which upon boiling yields a solution which is lighter than the 
water was at first (s. g. 99.928.) 

All the stains used in this work were of the first quality for histologic pur- 
poses, not the ordinary commercial dyes. 

I desire to acknowledge my indebtedness to R. H. Hough, for his assistance 
in this work. 7 
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Vanderbilt University. Louis Leroy. 


*The sample of Methylene Blue here tested was but very slightly soluble, and stained very poorly. 
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LABORATORY PHOTOGRAPHY. 


Devoted to methods and apparatus for converting an object into an illustration. 


PHOTOMICROGRAPHY. 


Introductory. 


Photomicrography, as it may be practiced to-day, is of prime importance in 
several different kinds of work. Nothing can take its place as a means of illus- 
tration in popular lectures. In class lectures, for review, a term’s work can be 
summarized more quickly and correctly by means of the lantern slides than in 
any other way. It has the advantage over microscopic observation, of directing 
everyone’s attention, at the same time, to the same thing. In all our colleges 
and universities, students of history, sociology, psychology, etc., are calling 
for lectures on the laws of growth, on what is known about heredity, on the 
principles of kinship, etc.—students who have neither the time nor the skill to 


Fig. 1.—Four day chick. x I5. 


get the foundation facts in the laboratory. Wherever illustration in histology is 
desirable, photomicrography has advantages that will not longer permit it to be 
neglected. 

There is no class work that must be seen through the microscope that the 
half-tone and the lantern slide cannot faithfully present. It is the purpose of 
the accompanying cuts to sustain this proposition. Five of the microscopic slides 
photographed were made by students in the regular work of the class-room. 
The negative for Fig. 1 was made with a 70 mm. apochromatic objective without 
eye-piece, and with a camera extension of three feet. The low-power objective 
gives penetration, and the extension gives the necessary amplification ; by just 


1400 Journal of Applied Microscopy 


this means the depth of focus necessary in any case can be obtained. The 
lowest objective that will resolve the details wanted is selected, and then the 
requisite power is obtained by camera extension; this preserves at all times the - 
relative depth of focus. It is true that a histological section can be so thick or 
prepared so poorly that the photography of it is difficult. A better section 
should be made (and this is one reason for the use of photomicrography—it will 
at once lead to the preparation of better microscopic slides). Any section can, 
however, be so photographed as to show all that can be seen at any one look, 
and by repeated exposures all can be shown. Fig. 2 was made with an 8 mm. 
objective and a No. 4 projection eye-piece, and a camera extension of four feet, 


Fig. 2.—Frog’s blood ; hzematoxylin-eosin stain. x 400. 


and shows the same things in flatness of field a sige’ of focus for its power, 
400 diameters, that Fig. 1 does for its. 

Fig. 3 is a section of onion root with chromosomes lying in several different 
planes, and shows the same for 1500 diameters. It was made with a 2mm. oil 
immersion, apochromatic objective, and a No. 4 projection eye-piece, with a 
camera extension of thirty-seven inches. Fig. 4, Fig. 5, and Fig. 6, were made 
with the same combination. 

Fig. 6 is a blastula of ascaris ; it was photographed from an unsectioned 
blastula; the instrument was focused on the midsection of the ball of cells; the 
light had to pass through the lower cells before, and the upper cells after passing 
the points shown; this is a means of sectioning with the microscope. Fig. 1 
represents low-power work, Fig. 2 medium-power work, and the remaining figures 
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high-power work, which for depth of focus, magnification, and extent of field, 
cannot be reproduced with cheap or improvised apparatus. 

If, for instance, an ordinary microscope is used with an ordinary camera, 
none of the figures here shown can be duplicated, no matter how good the lenses 
may be, for to produce any power here given a higher objective, with a narrower 
field and less deep focus, would be indispensable, and this would sacrifice part 
of the field entirely, and the focus over the part retained. 

One reason why photomicrography has not hitherto succeeded better, is that 
cheap apparatus, scraped together from a microscopic and a photographic outfit, 
has been recommended. This cheap apparatus was always the most expensive 


Fig. 3.—Cells from onion rootlet ; iron-hamatoxylin stain. x 1500. 


to be had, for the reason that the time consumed in getting ready for and making 
a successful exposure costs, in the end, more than the investment for a correct 
outfit. : | 

In the second place, the results, for reasons above given, were never valuable 
except in the case of slides so perfectly prepared that they had to be the best of 
an expert microscopist’s work. I again and again concluded, while using these 
makeshifts, that histological slides could not be successfully photographed. I 
thought photomicrography was an art, the usefulness of which was confined to 
the resolving of lines on diatoms, and reproducing the silhouettes of bacteria so 
prepared that the contrast was sharp and the field flat. 

The cheap way to make successful photomicrographs is to have a complete 
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Fig. 4.—Early telophase of mitosis in Ascaris megalocephala var. bivalens; 
' polar bodies at 1; egg-cell wall at 2. Centrosome divided 
just below polar bodies. x 1500. 


apparatus ; microscope stand, lenses, camera, and illuminating appliances, dedi- 
cated to this one work; mounted to stay, on tables adapted to the purpose, 
resting on a floor that cannot be jarred, with a fully equipped dark room imme- 
diately athand. The essentials of such an apparatus will be fully described in a 


succeeding paper. 


Fig. 5.—Mitotic figure from pollen mother-cell of Lillium candidum. 
Slide by Prof. David M. Mottier. x 1500. 


—_—_ 
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With such an apparatus, ten first quality negatives, of any diameters from 
4000 down, can easily be made in a couple of hours. They can be more easily 
and certainly made than the same number of fair to middling negatives of from 
40 to 100 diameters on any improvised outfit. 


Fig. 6.— Unsectioned ine of ascaris. x 1500. 


This makes photomicrographs of all powers really usable. Previous to 
1899, experts were happy with ten failures to one success; one correct negative 
had to pay for an entire evening’s work. This made them expensive, too 
expensive for any use, however cheap the apparatus. 

Earlham College. D. W. DENNIS. 


Notes on Testing for B. Coli in Water 
Test FoR B. CoLi IN LARGE VOLUMES. | 


In 1898 we published a description of the methods employed at the Lawrence 
Experiment Station in the routine examination of water for B. co/z. These tests 
were all made in one cubic centimeter. 

The description of the preliminary test in large volumes, usually 100 cubic 
centimeters, was omitted at this time, as the test was then in the experimental 
stage. This test, as it is now made, has been in use in this laboratory for about 
two years, and has proved very satisfactory. The water to be tested is collected 
in clear, glass-stoppered bottles, of the tall Blake pattern, holding about eight 
ounces, with a graduation mark for 100 cubic-centimeters. To 100 c.c. of the 
water, in the bottle, we add 10 c. c. of a strong carbolated dextrose broth, which 
is prepared as follows: 100 grams of dextrose and 50 grams of peptone are 
dissolved in 1 liter of boiling water. After cooling, and filtering through paper 
till clear, 50 c.c. of a 5 per cent. aqueous solution of phenol is added, or approxi- 
mately 0.25 per cent. of phenol. The solution is now ready for use, and 
requires no sterilizing. There is enough phenol present to prevent the spoiling 
of the solution, especially if kept on ice, as we always do. 
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The dilution in the test reduces the amount considerably below that neces- 
sary to retard the growth of ZB. coli and BZ. typhosus, but is still sufficient to pre- 
vent the growth of many species which would ferment the broth and interfere 
with the test. After inoculation, the bottles are placed in an incubator at 38°C. 
for twenty hours. At the end of this time, if J. co/z be present, there should be 
a slight bead on the surface. Immediately on removing from the incubator, 
give the bottle one quick, hard shake, and set it up in front of a window. The 
gas, if B. coli be present, will now separate from the liquid and rise slowly to the 
top, giving the same appearance as when a bottle of highly carbonated water is 
opened. ‘This appearance is quite characteristic. ‘The pressure of the liberated 
gas is frequently sufficient to blow the stopper out of the bottle. We always 
plate out a sample showing positive indications and test to confirm the diagnosis, » 
and in over 75 per cent. of such samples we have found #. coli to be the 
organism responsible for’ the fermentation. On the other hand, we have plated 
out many hundred negative tests, and have yet to find one in which &. cod was 
present. 


A FERMENTATION TUBE ADAPTED TO RAPID HANDLING IN ROUTINE WoRK.— 
In 1897, when we first began making routine tests for 7. co/z, we found that the 
usual type of fermentation tube, with a base, a large bulb, and a constriction at 
the bend, was not suited to rapid work, accordingly I had some tubes made 
omitting these features. 
These tubes have given such general satisfaction 
pe ik he ed in our laboratory, that I hope the following descrip- 


Re ee ee tion and illustration will be of some value to others 
gy | in the same line of work. The shape and dimen- 
a me 


TS ee sions of the tube are shown in the sketch. The 
gine ° . 

WON Poe tubes, when filled about as in the sketch, are set in 

aa . a wire basket in rows, cotton wool being placed in 

: the bottom for them to rest on. We use baskets 


PT APAB ST or Tas 3 x 5 inches, and 5 inches deep; these will hold ten 
|| \ Ne] || BS ; tubes in a row, and by putting in layers of cotton 
eee ' wool, three tiers can be placed in a basket. In this 


' way, thirty tubes occupy about as much space as 

five or six of the ordinary style of tube would 

- occupy, and can be handled as a unit in steriliza- 

== tion, etc. The open arm of the tube is sufficiently 

eS « long to hold all of the liquid when it is forced out 

of the closed arm, without wetting the cotton plug. 

Determinations of the volume and composition of the gas are made as easily and 

accurately as in the old style of tube. We have all of our tubes, test tubes 

included, made without lips, as we think it tends to decrease the breakage, and 

make the tubes pack better in baskets. The abolishment of the bulb and con- 
striction at the neck also makes cleaning somewhat less of a grind. 

Lawrence Experiment Station. STEPHEN DEM. GAGE. 


Me et! 
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The Cone Net. 


This net was originally described in the Transactions of the Wisconsin 
Academy of Sciences, Arts, and Letters, Volume VIII, page 397, 1892. Since 
that time I have had numerous inquiries for directions for the construction of 
the net, and in response to these I give the following account of the net as I 
now use it. The apparatus is still very crude and improvements can easily be 
suggested. It has met my purposes, however, and therefore for some years I 
have given no attention to improving its details of construction. The metal 
parts of the apparatus are illustrated in the annexed figures. The diameter of 
the base of the cone top in the net which I now use is three inches. From this 
the scale of the drawings can easily be computed. The cone top is represented 


| 
2 


rs 


in Fig. 1. It consists of a rim of stout tin (A) three inches in diameter, one 


inch in height, with a stout wire turned into the lower edge. To the inside of 
this is soldered a wire loop (B), which lies under the cone and projects through 
its apex in a loop to which the line is attached. The top of the net is formed 
by a cone of brass wire netting (C), orfe-twentieth of an inch mesh, with a slant 
height of four inches soldered to the rim and to the wire loop at the top. The 
bottom of the net (Fig. 3) is formed by the screw top of a kerosene can, to 
which is soldered a cylinder of tin about one inch in height and one and one- 
fourth inch in inside diameter, into whose upper edge a stout wire is turned. 
The dredge net is fastened to these two metal parts, being firmly tied both at 
top and bottom. The tying must be firm, or if the net is thrown when contain- 
ing water it may be pulled off from the cone top. I have found it a good 
method of tying to use a dry string drawn tightly, of a kind which will shrink 
when wet, and to tie the net twice, turning the edge down over the string of the 
first tying before fastening it the second time. For a net I use a fine cotton 
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cloth of the sort known to the trade as “India linen.” This is faced with 
muslin at the top and bottom. 

In my first nets I made the cone top removable, and this, of course, can easily 
be done. I discovered, however, that in working among weeds I practically always 
used the netting and that it was easier to carry a second net of the small size 
for work in open water than to have the more complicated and heavier arrange- 
ment necessitated by making the net removable. 

The collecting funnel (Fig. 2) is the part of my apparatus which seems to 
have been least used, but which I regard as even more important than the cone 
dredge. The funnel is two inches in diameter at the top and has a cylindrical 
spout about three inches in length. The bottom of this is formed by a cylinder 
of tin (A) one-half inch in height, connected to the body of the funnel by two 
strips of folded tin (B). Outside of this is soldered a cylinder of fine brass 
wire netting (C). I have used a fine milk strainer, which is about one-fiftieth of 
an inch mesh, and also a finer netting, one-hundredth of an inch mesh, for this 
cylinder. For general use the coarser mesh is sufficiently fine and is decidedly 
more convenient. ‘The diameter of the spout is about half an inch. It is made 
of such a size as to slip into the opening of an eight dram homeopathic vial, 
short form. This funnel is used in connection with a tin cup in collecting 
material, especially from among weeds. ‘The material collected by the net is 
washed into the cup, which is then filled with water and allowed to stand for a 
short time. The vegetable debris settles to the bottom and most of the animals 
remain in the water above it, together with some of the lighter parts of the veg- 
etation. The water is then poured through the funnel, the lower end of which 
may be stopped with a cork, or, as I find, more conveniently by the finger, and 
when the water is drained off, the spout of the funnel is thrust into a homeo- 
pathic vial filled with alcohol, and its contents washed out. In this way the 
greater part of the animals can be separated from most of the accompanying 
vegetable debris; thus greatly facilitating the subsequent study of the collection. 
Still further, the results of a large number of hauls of the net can be con- 
centrated and preserved in a single bottle. In all cases, however, some of the 
material which settles to the bottom of the cup should be preserved, since it 
always happens that part of the animal life seeks refuge at once in this. The 
cup which I use is made of such a size as to contain the funnel, and the dredge 
net with the bottom part easily finds place in the interior of the cone. 

The net can be used as a tow net, or Can be thrown either from the shore or 
from a boat. In working among weeds, I prefer, if possible, to use it as a tow 
net, keeping it close to the boat and working it by the line in and out among the 
weeds. ‘There is very little use in putting out a long line and allowing it to 
drag through the weeds, as the vegetation collects and very quickly entirely 
covers the top of the dredge. In hauling the net, it is better to use a violent 
jerking motion than to pull steadily, and the line and net should be so 
strong as not to suffer by this method. In throwing the net, it is often 
found difficult to make it sink after the cloth has once been wet. If the throw 
is not to a great distance the net can often be made to fall with bottom down- 
ward by a little manipulation of the line. The sinking can also be secured by 
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a weight at the apex of the cone, either formed by melted solder poured in, or 
by a lead weight which may be tied to the interior of ‘the cone or to the screw- 
cap. In dragging the net along the bottom, I prefer to have the cone and net 
without weights and to attach a weight to a line so long that it will drag a little 
way behind the end of the dredge. In this way the net draws over the bottom 

instead of digging into it, as it is apt to do if weighted at the apex. | 

The materials and construction of the apparatus are such that it can be con- 
structed by any tinman, and nets can be made of any size for various purposes. 
I have used them up to six inches in diameter and with a cone provided with a 
quarter-inch mesh. Such a net was used for collecting in salt water, to prevent 
the entrance of floating alge. In nets so large it is well to make the cone top 
in two pieces so that the net can be easily removed from the cone. 

In collecting on expeditions where it was not convenient to carry a large 
number of small bottles, I have furnished little bags of such a size as to slip 
over the spout of the funnel. The material collected is washed out into these 
bags, which are tied, numbered and labeled and placed in a large bottle or can 
of preserving fluid. E. A. BIRGE. 


University of Wisconsin. 


A Modification of the Birge Collecting Net. 


To collectors of the smaller aquatic organisms, especially of such as Crusta- 
cea, Hydrachnide, etc., the Birge collecting net, or some similar apparatus, is an 
indispensable part of their equipment. The 
writer has used it with general satisfaction 
for several years in the collecting of water-mites. 

There are occasions, however, when its use 
in the ordinary form becomes awkward or im- 
possible owing to the place or conditions about ) 
the place where it is desired to make collections. | “2 Saar aers + 
Frequently it is desirable to secure material | 
from narrow, tortuous streams in which a straight 
haul for any distance is impossible, or from small 
springs or pools, or from the shore when, owing 
to the uncertain footing or to the interposition 
of branches or other objects, casting is extremely 
difficult, or in water so choked with vegetation 
that only small open spaces are left here and 
there amongst the weeds. To meet such condi- 
tions the author devised and has put to successful 
use the following modification, which he ventures 
to suggest to others who may have felt a similar 
want. 


= 


—s 


Vi = mit rue? ETE ae! 
Briefly stated, it is as follows: A groove Mote 
(Fig. 1) is passed about the tin cylinder, fg. 1. 
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which is fastened to the back end of the cone of metal gauze, and a ring, 
affixed to the end of a handle of about the size of an ordinary walking stick 
(Fig. 2), fits into this groove and is firmly 
clamped in this position. The collector 
then has perfect control of his net and can 
dip into a contracted space, scrape the 
margin of a pool, reach beneath a dock or 
other obstruction, or while wading sweep 
the bed of vegetation which carpets the 
bottom by passing the net back and forth 
from right to left and left to right before him 
as he walks. The figures given will illus- 
trate the method of construction more 
clearly than can be done by means of a 
description, and to them the reader is 
referred for further particulars. 

Reference may also be made to certain 
other details of construction which exper- 
ience has shown to be of advantage. First, it is found that if the wire 
which forms the ring (r) to which the cord is attached be carried down inside 
the gauze cone to its base and there firmly soldered to 
another ring which forms the margin of the base of the cone, 
the stiffness thus gained is of great advantage. Second, if 
the tip of the cone be filled in with lead for a short distance 
the weight serves to hold the “ nose ” of the net down, and 
it draws through the weeds to better advantage. The attach- 
ing of a “sinker” to the cord attached to the net has been 
tried, but the “‘ sinker ” is liable to be caught and the “nose” 
of the net is, also, not carried down into a bed of Chara, as oo 
is desirable in the work of the writer. Third, it is suggested a 
that the free margin of the tin cylinder (t) be made to project in the form of a 
flange, and that by “running” a cord through the overlapped border of the 
cloth net (n) this latter can be easily adjusted for use and as readily removed. 
Fourth, the writer has found that if the cup at the end of the cloth net which 
receives the collection be heavy by being made of a piece of lead pipe (Fig. 4) 
the net is less liable to “foul” itself in casting, and also sinks more quickly, as 
this end of the net is carried downward the more rapidly. For his own nets the 
writer uses a fine cheese-cloth, and lines this on the inside in the lower two-thirds 
with a fine quality of China silk, which costs about seventy-five cents a yard, and 
is thus much cheaper than bolting cloth while serving equally well. 

The author is in the habit, during collecting trips taken to different portions 
of the state, of gathering material of all kinds, having in view the use of it in 
the interest of a complete faunal survey of the state, which it is hoped before 
many years may become possible. He has found it very useful to standardize 
his nets and thus to make them all capable of insertion into the same ferrule, 
whereby it becomes possible, by carrying one handle, to affix it as desired to any 


q 
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particular form of net, whether it be one serving for the collecting of insects, 
minute or large aquatic animals, and either Birge net, dip-net, sieve or scoop. 


EXPLANATION OF FIGURES. 


Fig. 1.—The upper part of the net with the upper margin of the cloth “leg.” 
Fig. 2.—The ring which clamps it to the handle. 

Fig. 3.—Method of clamping suggested. 

Fig. 4.—The collecting cup at the lower end of the cloth “ leg.” 


r,/ Ring of wire for attachment of cord if net is to be used in casting. 

rt, Same wire carried down and soldered to the wire ring 

w, which forms the rim at the base of the cone of gauze netting, c. 

a, Mass of lead at the tip of the cone to add weight. 

t, Short tin cylinder soldered to the base of the cone, with a groove at the upper end (g) 
and a flange at the lower (f), over which is fastened the end of the cloth “leg” of 
the net. 

n, The cloth “leg,” which is about eighteen inches long, tapers toward the lower end, and 
is made, as before indicated, of cheese-cloth and China silk. 

cl, The clamping ring, the end of which (cle) is soldered to a block (b), which in turn is 
capable of being fastened firmly to a base (ba) by a screw (s) fitting into a hole (sh). 
In the writer’s nets these parts are all of brass. 

1, Cup at lower end of the “leg” made of lead pipe flared at the upper rim and grooved 
near this rim for tying of the “leg.” 

st, Screw top such as is used for kerosene cans. The material is accumulated in the cup 
and then by unscrewing of the cap allowed to run into a bottle, can, or vial as may 
be desired. : 

Zoological Laboratory, University of Nebraska. : Rort. H. Wo.Lcortrt. 


A Method of Determining the Comparative Gravity of Alcohol 
when Dehydrating by Osmosis. 


In dehydrating by osmosis it is not always easy to tell when the two fluids 
have reached an exact balance. The following simple method is very accurate, 
and practically no trouble at all. When it is thought that a balance has been 
reached, take a couple of drops of the dehydrated fluid in a dropping pipette, 
and carefully drop it into the dehydrating fluid. If there is any difference in the 
gravity of the two fluids the drops will descend to the bottom with the peculiar 
oily appearance always seen upon the mixture of two grades of alcohol. If the 
grades are equal, however, the drops will not be seen after touching the surface. 
Chicago. R. P. WoopForD. 


A simple plan of preparing permanent specimens to demonstrate any desired 
structures in the earth-worm, is to place the specimen, after careful dissection, 
into glass tubes of suitable size, one end of which has been sealed with a flame 
before the specimen is inserted, the other corked and sealed with sealing wax 
after the tube containing the specimen has been filled with 3 per cent. formalin. 
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Perhaps there is no time throughout 
‘ce : the year when laboratory apparatus, 
Applied Micr OSCOPY _ especially in high school laboratories, 

a suffers so much through lack of atten- 

Laboratory Methods. tion as during the sonia months. In 

| the majority of school laboratories the 
apparatus lies untouched and forgotten 
tend oe Baer ay publication Department — throughout the entire summer vacation. 
poemneter, HF This no doubt does very well where 
SUBSCRIPTIONS: the necessary precautions are taken at 

ne Dollar per Year, Te Forsien Countries, $1.28 «the alose. of the  school-:year to place 
= the equipmentin such condition as will 


The majority of-our subscribers dislike to have thei : : : ‘1, ° 
files broken in case they fail to remit at the eiphieticn preserve it unimpaired until it is de- 


of their paid subscription. We therefore assume that no : : 
interruption in the series is desired, unless notice to Sired for use again. However, the 


moans de closing days of the school year bring 

so many things to take the attention, 
that the condition in which the working equipment of the laboratory is to be left 
is likely not thought of, or receives only unsatisfactory care. One has but to 
visit a few laboratories at this time of year to be convinced that the primary 
reason why many teachers have to work with scanty equipment is that either 
they or their predecessors have neglected to keep in perfect working order what 
has been provided for them. To accumulate a satisfactory equipment, the pieces 
as they are obtained must not be allowed to become worthless long before they 
have served their possible period of usefulness. School boards should not rely 
wholly on their teachers to care for the public property, for the care and preser- 
vation of which they are even more responsible than the teachers. If they have 
delegated those duties to the teacher, it is still for them to know that the work 
has been properly done. 

The summer vacation affords, really, the only time when apparatus can be 
spared from the laboratory for repairs. It is the best time to go over the equip- 
ment carefully and make sure that every available piece is in the best possible 
shape for the coming year’s work, and in case repairs are needed, such may be 
made with no inconvenience to teacher or pupils. Chemical apparatus should 
be cleaned, and thus saved from the action of destructive chemicals. Physical 
and optical instruments should be thoroughly cleaned, and protected from dust 
and moisture. A few hours’ work now may save an endless amount of trouble, 
delay, and expense, when the apparatus is brought out for use at the beginning 
of another school year. 


Journal of 


Edited by L. B. ELLIOTT. 


* 
* * 


Owing to a short leave of absence of the author, for the purpose of securing 
much needed rest, the series of articles on Micro-chemical Analysis, by Prof. E. 
M. Chamot, Cornell University, is not continued in this number, but will appear 
again next month. 
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CURRENT BOTANICAL LITERATURE. 


CHARLES J. CHAMBERLAIN. 


Books for review and separates of papers on botanical subjects should be sent to 
Charles J. Chamberlain, University of Chicago, 
Chicago, Ill. 


REVIEWS. 


Guignard, L. La Double Fertilization dans Double fertilization in Zea mays, which 

le Mais. Jour. du Bot. 15: 1-14, 1901. ag bed See eee ee 

as been suspec ; 

and which is believed to be the cause of the phenomenon known as xenia, is 
described in a recent paper by Guignard. 

The mature pollen grain contains, besides the vegetative nucleus, two very 
small elongated generative cells, each in the form of a slender rod, curved or. 
straight. The ends are often pointed. The protoplasm of these cells is much 
reduced and difficult to distinguish. Their nuclei appear almost homogeneous. 

The two synergids and the oosphere are large. The pyramidal synergids 
occupy the summit of the sac, and in many cases have a large vacuole in the 
base. ‘They show near the tip a conspicuous longitudinal striation, especially in 
material fixed in absolute alcohol. Their nuclei do not stain readily at the 
time of fertilization. 

The nucleus of the oosphere is very large and contains much chromatin. 
The protoplasm surrounding the nucleus is, ordinarily, highly granular and 
much massed together at the time of fertilization. 

Near the oosphere, sometimes in the median line of the embryo-sac, some- 
times at one side, are the two polar nuclei. These nuclei do not fuse before 
fertilization. ‘They have each a relatively large nucleus and small amount of 
chromatin. 

As many as a dozen multi-nucleate cells may be found in the much narrowed 
antipodal end of the embryo-sac. 

The pollen tube, after penetrating the embryo-sac, usually seems to dis- 
charge its contents into one of the synergids. In one instance the two elongated 
male nuclei were observed resting against the base of a synergid; under high 
magnification their chromatin was distinct. One of the male cells unites with 
the oosphere, the other with the polar nuclei. These nuclei are bound togéther 
by the last male cell. Fertilization proceeds with such great rapidity that it 
could be observed in very few preparations. In general, the ovules at the base 
of the ear are first fertilized. 

In hybrids many ovules are not fertilized. 

After fertilization, one of the synergids usually persists for a time, with its 
contents finely granular and refractive. Division of the fertilized polar nuclei 
proceeds with such rapidity that the course of cell-division could not be fol- 
lowed. The first two nuclei of the endosperm are large, each one having an 
enormous nucleolus and many smaller nucleoli. 

It is to be regretted no figures are given. W. J. G. Lanp. 
Chicago. 
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Richards, H. M. Ceramothamnion codii, a Recent collections of Codium tomen- 
nor Ghodonbyceous alga Bull, Torey. josum made in Bermuda by Mr. Rich- 
ards reveal an addition to our list of 
Rhodophycee. The form discovered is epiphytic on Codium, scarcely visible 
to the naked eye, appearing only as a slight reddening on the host plant. The 
new plant seems to combine in itself the characters of four other alge. In 
habit it is like Rhodochorton, a prostrate filament sending up erect filaments 
and sending down rhizoids into the host. In structure it resembles Cad/itham- 
nion, and Ceramium, having monosiphorous internodal cells and a node of three 
or four rows of closely packed smaller cells. Alternate nodal and internodal 
cells are cut off by the apical cell of each filament; the nodal cell divides longi- 
tudinally and transversely to form the rows ; the internodal cell merely enlarges 
in all directions. Elongated hairs may arise from the nodal cells. 

Reproduction is by tetraspores and polyspores. ‘The tetrasporangium arises 
from an upper cell in a young node, often enclosed later by a bract-like growth 
of other adjoining nodal cells. After the maturity and discharge of the cruciate 
spores, proliferation of the basal cell of the sporangium occurs and another 
tetrasporangium is formed within the old wall. Mr. Richards reports finding 
sometimes four or five older walls surrounding a developing sporangium. The 
antheridia also arise from nodal cells, which by their activity, spreading up and 
down, completely envelop the internode. Usually the antheridial plants are 
separate. The polyspores resemble quite strongly the favelle of Cadlithamnion, 
but entirely lack the functioning trichogyne. ‘They occur in the axils of special 
branches near the tip. After careful investigation the author is emphatic in 
declaring that polysporic development is purely asexual and that where a hair is 
present, it in no way acts as a trichogyne. 

For the reason that this alga resembles Aodochorton in habit, Callithamnion 
in cell and chromatophore structure, Ceramium in filamentous form, P#z/o/a in 
polyspores and has besides proliferation of the sporangium, the author makes it 
a new genus, Ceramothamnion. ‘The paper is accompanied by two plates. 
Chicago. PHILIP G. WRIGHTSON. 


Chamberlain, Charles J., A. M. Ph: D. In- The series of articles which appeared 
structor in Botany in the University of under the above title in THE JOURNAL 
Chicago. Methods in Plant Histology. 

Price, $1.50. OF APPLIED Microscopy has_ been 
thoroughly revised and enlarged by 

about one-third and is now published in book form by the University of 
Chicago Press. Directions are given for collecting and preparing plant mate: 
rial of all groups for microscopic investigation. The various processes of fixing, 
embedding, sectioning, staining and mounting are treated in detail. In the 
later chapters specific directions are given for making those mounts which are 
needed by classes studying the development of the plant kingdom. It is 
intended to meet the requirements not only of the student who has the assist- 
ance of an instructor in a well equipped laboratory, but also of the student who 
must work by himself and with limited apparatus. Formule are given for 
stains and other reagents. 
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Lawson, A. A. Origin of the Cones of the Investigations have shown that multi- 
Multipolar Spindle in Gladiolus. Bot. Gaz. : 
30: 145-153, pl. 12, 1900. polar spindles are of very general oc- 
currence in higher plants, at least in 
the mother cells of spores. Since this type of spindle formation does not 
require a centrosome, and since most investigators do not believe that centro- 
_ somes are present, some other explanation must be sought for the ultimate bipo- 
larity of the spindle. Those who have investigated the multipolar spindle 
agree that it arises from a weft of kinoplasmic fibers, but they have not studied 
the earliest stages. In 1898, the present writer in studying the pollen mother 
cells of Codea scandens found that the weft of kinoplasmic fibers arises from a 
granular zone which he designated as the perikaryoplasm. In G/Vadiolus, as in 
Covea, there is a granular zone about the nucleus and it is probably from this 
that the felted zone of fibers arises. The felted network about the nucleus 
does not grow uniformly, but some portions grow more rapidly than others and 
appear as projections which become the poles of the multipolar spindle. The 
fibers of the spindle are formed by the elongating meshes of the network. The 
nuclear membrane, the nucleolus and the linin take no part in spindle forma- 


tion. The cones fuse into two groups to form the bipolar spindle. 
CoiiG: 


Longo, B. La mesogamia nella commune When Treub, in 1891, found that in 
Zucca (Cucurbita Pepo Lin.) Rendiconti Casuarina the pollen tube enters the 
della R. Accademia dei .lincei. 10: 168- b b i tee ha) h 
172, 1901. embryo-sac by way oi the Chalaza, he 

| gave the name chalazogamy to this 

peculiar phenomenon and designated as porogams those plants in which the 
pollen tube reaches the embryo-sac by the usual route of the micropyle. Chal- 
azogamy has since been observed in several other members of the Amentifere 
and in U/mus a condition somewhat intermediate between chalazogamy and 
porogamy has been described. According to Dr. Longo the pollen tube in 
Cucurbita traverses the tissues of the funiculus and outer integument before 


entering the micropyle. He proposes the name mesogamy for this phenomenon. 
wa a ch 


Bessey, Chas. E. The modern conception of Prof. - Bessey accepts Miller’s view 


the structure and classification of Diatoms, ae : 
with a revision of the tribes and a rearrange- that the filamentous condition is the 


ment of the North American genera. Trans. primitive one, and that diatoms should 
of the American Mic. Soc, 21: 61-85. pl. b ar alley of 
5, 1900. e€ regarded as typically nlamentous 
rather than as unicellular forms. They 
should then be classed between the Peridinialus on the one hand and the Des-. 
midiacee and Zygnemacez on the other. The Zygnemacez are regarded as 
the most primitive of the Conjugate, while the Desmids and Diatoms are 
believed to represent two similar and somewhat parallel genetic lines in which 
the filaments tend to break up rather early into independent cells. The larger 
part of the paper is occupied by a key to the tribes and genera of the American 
forms. oe yO 
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CYTOLOGY, EMBRYOLOGY, 


AND 


MICROSCOPICAL METHODS. 


AcNEs M. CLAYPOLE, Cornell University. 


Separates of papers and books on animal biology should be sent for review to 
Agnes M. Claypole, 125 N. Marengo avenue, 
Pasadena, Cal. 


CURRENT LITERATURE. 


Rothig, P. “Ueber einen neuen Farbstoff Kresofuchsin is an amorphous powder 
Namens Kresofuchsin.” Arch. f. Mikrosk. of grey blue color, it is easily soluble 
Anat. Bd. 56, 1900. ; - ; : 

in acetic acid and aceton, less readily 

but quite soluble in alcohol, only very slightly so in water. It is insoluble in 
benzol. The alcoholic solution appears blue, the aqueous red. The former 
stains elastic tissue deep blue, mucous, cartilaginous and horny substances red- 
dish ; while the latter does not stain elastic tissue at all, but mucous, cartilage, 
keratin, as well as nuclei, are colored deep red. The author suggests that the 
stain contains two components of which one has an affinity for chromatin, mucin, 
chondrin, and keratin, while the other takes to elastin. ‘To determine the stain- 
ing of tissues by this new agent, the investigation was made on material fixed 
24 hours in a weak alcoholic sublimate solution (9 parts of concentrated 
aqueous sublimate solution to 1 part 95 per cent. alcohol), then washed with 
alcohols of increasing strength through the iodized alcohol till free from subli- 
mate, and finally embedded in xylol-paraffin. The sections were fastened to 
slides by weak alcohol and placed successively in xylol, absolute alcohol, and 
then the stain. A simple alcoholic solution gives unsatisfactory results; the 
addition of hydrochloric acid gives better differentiation. Results are still better if 
a small quantity of picric acid is added as well as the hydrochloric acid. These 
substances are combined as follows: 0.5 gram of kresofuchsin in 100 c.c. of 95 
per cent. alcohol, and 3 c.c. hydrochloric acid. With 40 c.c. of this solution, in 
which the particles of stain are not dissolved, are mixed 382 drops of a picric 
acid solution, consisting of 1 part concentrated picric acid _ solu- 
tion and 2 parts water. The sections remain 2 hours or longer in the stain; 24 
hours do no harm. ‘Then into 95 per cent. alcohol, in which they must stay for 
along time. From that into absolute alcohol until the remaining color is 
.removed and the sections are dehydrated, thence into xylol and balsam. The 
best counterstain is orange G. For a final nuclear stain carmin is used; if 
hematoxylin is used it is necessary to overstain with it owing to the picric acid 
constituent of the kresofuchsin solution. After staining for an hour the sections 
are washed with water, treated with alcohol of increasing concentration and 
stained several hours with kresofuchsin. The violet color of the nuclei passes 
into a dark brown to brown red. The author has also sought to stain unfixed 
material with the new stain. He obtained the same results as in sublimate fixed 
tissues. lege Ba oy 
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The author has carried on investiga- 
bie Pas ee eae tions on A/lytes obstetrcans, in regard 

to the morphological changes in the 
intestinal epithelium during its periods of secretion and absorption. 

A previous paper on the intestinal spiral of A/yz¢es led to a number of experi- 
ments on vertebrates—mouse, rat, guinea pig—accompanied by histological stud- 
ies. Mingazzini worked on the absorption processes in the intestine of the fowl, and 
finds that there are distinct changes in the epithelium corresponding to the dif- 
ferent stages of absorption. The absorption of albumen is especially worthy of 
mention, while fat absorption proved to be of much less value in the investiga- 
tion. Mingazzini finds the first indication of absorption in the cells to be a 
granular clouding at the base ; as the process continues the cell contents become 
watery. The whole process appears in some sort as an internal secretion. 

The evidence of these researches goes to show that the so-called Gruen- 
hagen’s spaces are no artifact, but that they are truly the morphological 
expression of an internal secretion formed from absorbed nutritive material. 
By careless fixation and hardening on these absorption studies artifacts can easily 
be made. Careful work has made the following points fairly certain. The 
whole absorptive process, the passage. from alimentary tract to blood and lymph, 
takes place in two chief stages: First, from the lumen of intestine through the 
epithelium into adenoid tissue; second, the passage from the adenoid tissue 
into the blood and lymph capillaries. In the first part of the course, albumens 
and fats pass readily. In this process two stages are visible: the taking up of 
material from the free ends of the epithelial cells, and, second, the passage into 
the basal part of the cell below the nucleus. This is doubtless due to the 
activity of the living cell. In all previous investigations absorption has been 
considered a purely physical process, due to osmosis, no account has been 
‘made of the individuality of different cells. Quite notable variations in absorp- 
tion are due to this factor. ‘Thanhoffer thought that the cells absorbed through 
pseudopodic processes, but the author, repeating his experiments most carefully, 
could distinguish no changes; the cell margins were uniform and at rest, the fat 
drops showing brownian movement, but no evidence existed of a mechanical 
taking up of these. Hardened material also showed nochange in these margins 
that could be counted as any morphological change during absorption. In the 
author’s opinion the border of the cylindrical epithelium acts as an osmotic 
membrane through which the soluble substances diffuse into the epithelial cells. 
The fat absorbed in small granules can be followed by the use of osmic acid, 
while the absorbed albuminous substances lying above the nucleus can only be 
traced by the protoplasmic conditions. The process of separation from the 
cylinder cells is in both substances entirely unlike. That of albuminous sub- 
stances is intracellular; the whole process closely resembles mucous secretion 
with this difference, that the excretion product cannot be fixed and stained, this 
can be done only for the protoplasmic network that contains it. The fat on the 
contrary, is passed into the intercellular spaces between the separate cylinder 
cells. The contents of these spaces passes into the spaces of the adenoid tissue, 
where they probably undergo further changes by the agency of leucocytes, 
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followed by their final passage into the blood and chyle. The fat, appears to 
pass into the adenoid meshes in comparatively large particles and here 
disappears as if in solution. It is frequently taken up by leucocytes, in the 
central chyle vessels which have been filled by absorption abundant fat occurs. 
in the form of a very fine emulsion. The albuminous substances cannot be 
demonstrated by fixatives and stains, but the protoplasmic network, surrounding 
these substances can be demonstrated. Till they reach the central chyle vessel 
each drop is undoubted albumin. Rak 


Benda, C. Eine Makro-und Mikrochemishe The author applied Weigert’s method 
Reaction der Fettegewebsnecrose. Vir- for neuroglia demonstration to other 


Se ee histological subjects. The tissues are 
hardened in a 10 per cent. formalin solution, then after one or several days put 
into Weigert’s Neuroglia mordant, a mixture of copper acetate, chrom-alum 
and ‘acetic acid. ‘This impregnation is best accomplished in an incubator, 
with the exception of the bony substance, which is a deep blue from the copper 
salt, all the other organs after a week’s treatment in this mordant take a pale 
green grey color, somewhat bleached by washing with water. The necrotic fat 
tissue (omentum with a little of the pancreas ) appears after 24 hours’ treatment 
in the incubator covered with green flakes or rust, both on the surface and deep 
in the tissue. 

It was easily ascertained that it was the copper solution that caused this 
color and that it was the necrotic tissue exclusively that had taken it. This color 
was so sharp that it was possible to distinguish areas so small as to be otherwise 
indistinguishable macroscopically. Microscopically from preparations or from 
frozen sections ( prepared from the pancreas treated with the copper solution ). 
it was ascertained that the normal fat cells contained no trace of blue, while the 
necrotic areas were clearly blue green. The most intense color was in the 
needle-shaped fatty acid crystals. Before embedding a counterstain may be used, 
either alum or copper hematoxylin. The latter stain brings out some more 
points. A section of the copper treated tissue is stained with an aqueous solu- 
tion of crystalized hzmatoxylin and there comes, as in the Weigert process, a 
blue black color, while the copper salt taken up goes over into a copper 
hematoxylin. 

The fatty acid crystals, however, retain their blue green color. The author 
thinks in consequence that the copper salt in the crystals cannot be merely 
absorbed, but is present in some different chemical substance too firmly to be 
displaced by hematoxylin. ‘This must be a copper salt of the fatty acid. The 
acids that are here concerned are stearic, palmitic, and oleic. The inner part 
of the necrotic fat cell contains stearic and palmitic acids, while the outer 
part of the cells contains a considerable amount of oleic acid. This new 
reaction has several advantages for histological investigation. The other fat 
staining methods, osmic acid and sudan-red, stain fats and fatty acids equally. 
The sudan-red stain is extraordinarily adapted to show the parenchymatous. 
inflammation of the pancreas cells. But through the intensity of the staining of 
the fat, the difference between the normal and necrotic cells disappears, since 
the fatty acids, which are always surrounded by a fatty detritus, can scarcely be 
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recognized. On the contrary, the copper treatment brings out the blue green 
-crystals from the amorphous stained material and the entirely unstained normal 
and abnormal neutral fat drops are very sharp. The smallest indication of dis- 
ease can thus be detected microscopically. The author has found in a but 
slightly affected pancreas entirely isolated necrotic fat cells, which were not to 
be detected by any other method. SJ, 


Neoske, H. Eosinophile Zellen und Knochen- The author considers the staining 


mark, insbesondere bei chirurgischen In- technique for eosinophile cells to be 
fectionskrankheiten und Geschwiilsten. 


Deutsche Zeitsch. fiir Chir., Bd. 55, 1900. very important and uses the following 
method: The organ to be investigated 

is fixed 12 to 24 hours in 4 per cent. formol solution at body temperature, hard-. 
ened in alcohol and embedded in paraffin. Celloidin was not used. Fixation 
in Mueller’s fluid was less satisfactory; better results came from 5 per cent. sub- 
limate solution and Altmann’s nitrous acid, fixing from a few minutes to 2 


thours. The sections; from 3 to 6 yu thick, were stained with a 1 per cent. 


aqueous solution of Gruebler’s eosin for 2 to 3 minutes, rinsed with water and 


counterstained with the following alkaline methylen blue: lithium carbonate, 


conc. aq. sol. 5 pts., distilled water 80 pts., alcohol 10 pts., methylen blue 
(conc. alc. sol.) 2 pts. This staining solution is poured abundantly over the 
eosin stained sections ; it remains for a half minute or longer, according to the 
method of fixing or thickness of the section, washed off with absolute alcohol, 


cleared in xylol and mounted in balsam. In a section thus stained the radiating 
structures about the tubercle bacilli, the granules in their immediate neighbor- 


hood, the eosinophile cells, and in part the red blood cells, are all bright red, 
while the rest of the tissue is bluish. The alkaline condition of the methylen 


‘blue solution is necessary for this differentiation by the eosin. This seems im- 


portant since weak zeutra/ alcoholic or aqueous blue solutions remove the eosin 


-entirely from the section, which is not bound firmly as a tissue element. Lyons 


blue has also been used, made as follows: 20 parts of a 1 per cent. aqueous 


solution of Lyons blue with one drop of officinal solution of caustic potash boiled 
_about 5 minutes and diluted with 20 pts. of alcohol. In the same way 20 parts of a 


Bismark brown solution mixed with a drop of caustic potash solution boiled about 


5 minutes and diluted with 20 pts. alcohol. Thirty parts of the first standard 


solution are mixed with 5 parts of No. 2, while shaking; to this mixture are 
added 25 pts. of alcohol and filled to 100 parts with distilled water. This 
brownish-violet stain is used on the section with cautious warming, allowing steam 


‘to form and then cooling slowly. The result of this is to give the sections a 


brownish yellow tone, then the stain is washed off with acid alcohol (HCIl.) 
whereby the brownish color changes to a faint blue. This is followed by a care- 


ful short wash with a mixture of equal parts of pure anilin, alcohol and distilled 
water. The latter differentiating fluid should act only until the sections 


appear a light brown; this at most takes but a few seconds. Washing in alcohol | 


follows ; clearing in xylol and mounting in balsam complete the process. Excel- 


lent plates illustrate the granules of the eosinophile cells stained in this manner. 
hw 
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CURRENT ZOOLOGICAL LITERATURE. 


CHARLES A. KOFOID. 


Books and separates of papers on zodlogical subjects should be sent for review tc 
Charles A. Kofoid, University of California, Berkeley, California. 


Sand, Rene. Etude Monographique sur le Since the publication of Biitschli’s 
Groupe des Infusoires tentaculiféres. 441 pp. monograph of the /rotezoa no more 
24 pls., Bruxelles, 1901. Extrait des Ann. A ‘ . _ 
de la Soc. Belg. de Micros. T: 24, 25 et 26. Pretentious discussion of these interest- 

ing forms than this of Dr. Sand has. 
been attempted. The morphology, taxonomy, and especially the ecology of the 
group, are treated at length. Full synoptic keys for the determination of all 
known species are provided, and a synonymic bibliography is given for all 
recognized forms. The author rejects the idea that the Swuctforta have been 
derived from the Cz/za/a, and seeks their ancestors among the He/iozva. The 
ciliated embryos of the Suctoria are mere adaptive phenomena without phylo- 
genetic significance, and still further, according to our author, the fundamental 
biogenetic law is not applicable to the Protozoa. The Suctorta are found in 
fresh, brackish, and salt waters, most abundant in the last, on Aryozoa and 
hydroids at depths of 10 to 20 meters. In fresh water they are most abundant in 


stagnant pools. In fresh water aquarium cultures they appear after the carnivor- 


ous Ci/iata, which succeed the herbivorous forms. A very large number of kill- 
ing fluids and stains were tried, but best results were obtained by the following 
simple method: Kill in 2 per cent. osmic acid, wash in water to which a trace 
of ammonia has been added, and mount under a cover-glass in a drop of acetic 
methyl green prepared in these proportions: ; 


Distilled water, . : ; : 80 c.c. 
Alcohol, 9.4°, ‘ fo a ee 
Concentrated glycerin, — Ga 10 c.c. 
Methyl green, ; ; . 0.5 gm. 
Glacial acetic acid, 5 é 20.8 


As the fluid evaporates about’ the ieapkiaiton 10 p per cent. glycerin is added. 
Bordeaux red, borax carmin, and a mixture of safranin, methyl violet, and eosin 
gave good results. The peduncle was stained by chrysoidin. Dehydration and 
mounting in balsam usually deforms the Suctoria. SR Rs 


' Chapman, F. M. Bird Life; a Guide to the Study A new edition of this well known work 
- our ae Birds. bps 75 pg adds colored figures of one hundred 

t t t Set 
vernal Fac ar calaad par i g a selected birds of Eastern North Ameri- 
pp. xii and 195, with 25 illustrations andan ca, Mr. Thompson’s lifelike and 
appendix for use of teachers. Pp. 85, Igor. oe : | 
D. Appleton & Co., New York. $2.00. spirited drawings have been colored 
under the direction of Mr. Chapman, 

and are here reproduced, thus greatly enhancing the value of the book to amateur 
students of birds and to teachers of nature-study and biology in the secondary 
schools. The teacher’s appendix contains many suggestions for utilizing the 
book in the class-room, and especially in the field. Fortunately there is no hint 


of taxidermy or birds-nesting in its pages. PAS K. 
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Herrick, F.H. The Home Life of Wild Birds. 
A New Method of the Study and Photog- 


1419 


By means of a portable tent and camera, 
Professor Herrick has solved the prob- 


raphy of Birds. With 141 original illustra- 
tions from nature., pp. xix, 148, 4to, IgoI. 


G.P. Putnam’s Sons. $2.50. lem of the successful study of the life 


of the nesting bird, especially during 
the period between hatching and the first flight of the fledglings.. The nest, 
usually with the nesting bough, is moved, if necessary, to a place of easy access 
near the original site, and the observation tent is set up close at hand. Con- 
cealed within it the observer can study at close quarters the behavior of both 
parents and young, and can record with the camera the various phases of the 
domestic life of birds. ‘The author gives very full directions for the use of his 
method, and offers a number of suggestions for its wider application by others. 
who would follow this fascinating sport. The apparatus used is in the main 
very simple, and can be easily managed by any one familiar with photography 
and possessed of the naturalist’s patience and the ornithologist’s enthusiasm. A 
brief review can give but little idea of the originality and freshness of these 
pages (for this is no ordinary “bird book ”’), which bring within sight and touch 
of the reader the secrets of the home life of our native birds. The abundant 
illustrations secured under these ideal conditions record what no naturalist has 
before seen, and “ what no artist could hope to portray.” Professor Herrick 
details in this book the results of his study by this method of fifteen of the land 
birds of New England, and his pages will prove to be a rich mine of suggestive. 
information for teachers of nature-study and the “new” natural history. 
Though strictly scientific in method and treatment, the book is well adapted to 
the general library. Coke Bx 


Zoologisches Addressbuch. Namen und Ad- 
dressen der lebenden Zoologen, Anatomen, 
Physiologen, und Zoopalzontologen sowie 
der Kiinstlerischen und technischen Hiilfs- 
kraften. Theil. II, 8vo, pp. 517, 1901, Preis 
M. 6. Herausgegeben im Auftrage der 
deutschen zoologischen Gesellschaft von 
R. Friedlander & Sohn, Berlin. 


Zoologists everywhere will welcome this 
supplement to the admirable directory 
issued by this firmin 1895. The pres- 
ent issue is practically a new edition 
with the names, academic positions, ad- 
dresses, and specialties of over seven 
thousand zoologists and collectors. There are full indices of places and names, 
and the latter are also conveniently grouped according to the specialties given. 
A list of deceased (since 1895) zoodlogists, and an appendix or two, bring the 
directory up to date. This directory is indispensable to all publishing zodlogists. 
The American section needs revision sadly in places, and to this end it is to be 
hoped that our zoologists will respond to the firm’s request for corrections and 
additions for the next edition. These should be sent to the publishers at Berlin, 
N. W., Carlstrasse 11. SACK 


Peter, K. Mittheilungen zur Entwicklungs- 
geschichte der Eidechse. II, Die Schlund- 
spalten in ihrer Anlage, Ausbildung und 
Bedeutung. Arch. f. Mik. Anat. und Ent- 
wick. 57: 705-756. Taf. 38-40, 1901. 


The author gives a very full account of 
the origin, growth, disappearance, and 
derivations of the gill-clefts in the 
lizard. The process was followed from 
embryos of 4 somites (length of embryo 1.8 mm.) to those whose length was 
6.3mm. The greater part of this period is passed before the eggs are laid. 
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Reconstructions were made in wax from serial sections, and very instructive 
figures of these models are given in the plates. The author concludes that the 
entoderm only is active in the formation of the gill-clefts. It is marked by 
abundant mitoses, and by a thickening of the epithelium, and moves out to form 
a junction withthe ectoderm. The outer gill pockets appear only on first, fourth, 
and fifth pairs, and are wholly of a secondary character, the ectoderm being 
passively drawn in by the withdrawing entoderm of the throat pocket. The 
closing membrane of clefts I to IV separates, but the openings are later closed 
and the entoderm retreats from the epidermis. The aortic arches appear after 
the formation of the gill pockets, arising as outgrowths from the dorsal, and later 
the ventral aorte. The gill-clefts are thus in no way conditioned upon the 
appearance of aortic arches. Six aortic arches appear, though in one case a 
seventh vessel was found and in another instance the pulmonary (VI) was miss- 
ing in the sixth gill-arch, and was found posterior to the sixth cleft. The deriva- 
tives of the clefts are as follows: The first cleft, as usual, gives rise to the 
middle ear and the eustachian tube. Epithelial buds from the dorsal ends of 
clefts I-III form the thymus, while the fourth disappears entirely save for some 
ephemeral epithelial corpuscles. The third cleft also gives rise to some similar 
elements. The fifth cleft leaves no trace, but the sixth (on the left side only) 
gives rise to the supra-pericardial body. ll of these organs are of purely 
entodermal origin, thus our author regards this last pair of throat pockets as 
belonging to the branchial category, and concludes that the Zacerti/ia have six 
gill-clefts. The utility of these ephemeral embryonic organs is found (1) in 
their relation to permanent organs (ear, thymus, supra-pericardial body); (2) in 
their relation to the formation of the ganglia of the seventh, ninth, and tenth 
cranial nerves. The fact that open clefts are found only in those amnota with 
yolk-laden eggs (reptilia, aves, echidna) leads to the further suggestion that these 
open clefts facilitate the passage of nutrient fluids from the yolk. C.AaK 


Richardson, Harriet. Key to the Isopods of These papers of Miss Richardson’s 
the Atlantic Coast of North America, with dealing with the taxonomy of this 


ipti f d little k ies. : “ee , 
eae aie ai ‘Mus. 23 : 4odthe GOK widely distributed group of animals, 
Richardson, Harriet. Synopses of North are welcome aids-for all who wish “a 
American Invertebrates, VIII, The Isopoda. study Isopods. The first paper is 
Pt. I, Am. Naturalist, $4: 207-230; Pt. II, concerned only with species. of the 
ibid, 295-309, 1900. é 
Atlantic Ocean and of our contiguous 
coasts. Synonomy, bibliography, geographical and bathymetrical distribution of 
all the known species in this habitat are given, and fourteen new forms described. 
The second paper includes keys to the fresh-water forms and the marine species 
of all North America, with only the most general statements as to their 
geographical distribution. ie eS 


Reighard, J., and Jennings, H.S. Anatomy of A laboratory manual of mammalian 
the Cat. pp. xx, 498. With 173 original anatomy, complete, of convenient 


by Louise Burri ings. : 5 , 
Heuer mag PEE mince Joanne size, approximating the general usage 
| -in terminology, and containing both 
description text systematically arranged and brief directions for preparations of 


a a ee ee ae ee a ere ee ee ee ee ee —T = oe 
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material and for dissection, has long been a desideratum. ‘This need is most 
adequately met by Reighard and Jennings’ work. The book is based upon a 
decade of practical experience in anatomical instruction in the University of 
Michigan and elsewhere, and is thus well adapted to the demands of university 
courses, while at the same time affording a valuable guide tothe private student 
of anatomy and a desirable adjunct to the high school library. In symmetry of 
treatment, in freedom from extraneous matter, in clearness, comprehensiveness, 
and at the same time brevity of statement, and in technical execution, the book 
may well serve as a model. Mrs. Jennings’ accurate figures supplement the 
text in all important subjects. 

The book contains adequate directions for the preparation of the various sys- 
tems of organs and advocates the use of formalin as a preservative. A 5 per 
cent. solution of commercial formalin is injected into the femoral artery to the 
amount of 300 to 400 cubic centimeters. Specimens thus injected may be pre- 
served thereafter by immersion in 1 per cent. formalin. Color and pliability 
are better preserved by the following method: Inject 5 per cent formalin to 
which has been added one-sixth of its volume of glycerin and keep the 
specimen in a tight box, wrapping all exposed parts in cloths wet in the injecting 
fluid. The suggestion is made that the addition of fungicides to the injecting 
fluid might prevent the growth of molds which soon attack exposed surfaces. 

Cit Ke 


NORMAL AND PATHOLOGICAL HISTOLOGY. 


JosEPH H. PRATT. 


Harvard University Medical School, Boston, Mass., to whom all books and 
papers on these subjects should be sent for review. 


This is a consideration of the general 
Pappenheim, A. Ueber das Vorkommen ein- : ae - ; 
kerniger Zellen ein gonorrhoischen Ure- histology of inflammation, and it pre- 
thralsecret. Virchow’s Archiv fiir path. sents an admirable survey of recent 
Anat., 164: 72-119, Igol. : ; : 
work in this field. The author dissents 
from the view of the Cohnheim school and.adopts in modified form the original 
view of Virchow that the fixed cells of the part, as well as the extravasated cells 
from the blood, participate in the formation of pus. The polynuclear leucocytes 
are hematogenous in origin, but the lymphocytes and mononuclear leucocytes 
he regards as formed locally from the cells of the connective tissue group. 
Mononuclear cells occur in the gonorrhceal discharge in all stages of the 
disease and they are always present in larger proportion, in relation to the poly- 
nuclears, in the exudate than inthe blood. The lymphocytes are not simply the 
small typical lymphocytes of the blood; many are of larger size, and forms as 
large as the great lymphocytes of acute lymphzemia are not uncommon. The 
mononuclear cells are found in the pus in clumps. As the process becomes 
more chronic there is a considerable increase of mononuclear leucocytes and 
particularly of lymphocytes. These facts favor the histogenetic origin of the 
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cells. If this theory be true we have a measure of the degree of productive cell 
activity in the appearance and still more in the number of the mononuclear 
leucocytes and lymphocytes in the pus, and hence a point of diagnostic value in 
determining the stage of the inflammation. Especially in gonorrhcea the finding 
of many gonococci, eosinophiles and few lymphocytes would speak for an acute 
infection, while the finding of few cocci and abundant mononuclear cells would 
indicate an exacerbation of a chronic process. J. H: P. 


ete OE Ao Nee Medod of Sea ee Om he Tact that 
Elastic Tissue. Proceedings of the Patho- hematin solutions have a remarkable 
logical Society of Philadelphia, 4: 167-168, affinity for elastin. Harris directs that 
rau the stain shall be prepared as follows: 
Hematoxylin, 0.2 gm.; aluminum chloride, 0.1 gm.; 50 per cent. alcohol, 100 
c.c. Dissolve the hematoxylin and aluminum chloride, and then carefully heat 
the solution to the boiling point; 0.6 gm. of mercuric acid is now slowly added, 
and as soon as the mixture assumes a dark purple color it is removed from the 
flame and cooled rapidly. The stain is filtered and one drop of hydrochloric 
acid is added. ‘The stain requires several weeks to ripen. It appears to keep 
indefinitely. ) 
Sections are stained from five to ten minutes and are then washed for about 
a minute in a 1 per cent. solution of nitric acid in alcohol; the acid alcohol is 
then thoroughly removed with pure alcohol, and the sections are cleared and 
mounted. J. H. P. 


Howard, W. T. Observations onthe Character In 1898, Councilman published his 
of the Cellsin the Exudationin Acute Inter- d £ . ‘tial briti 
stitial Nephritis, with Special Reference to Study of acute interstitial nephritis. 
the Presence of Cells with Eosinophilic He showed that the disease is charac- 
granulations. American Journal of the eat 1 loeal ink , 
Medical Sciences, 121: 151-163, 1901. terized by general and local infiltration 

of the interstitial tissue of the kidney 
with Unna’s plasma cells. He agreed with Marschalkoé that these cells are 
derived from lymphocytes, and stated that they are carried to the kidney.in the 
blood current. In addition to the plasma cells Councilman found a variable 
number of lymphocytes and polynuclear leucocytes in the exudation. 

Howard has confirmed Councilman’s observations, and in addition found 
large numbers of typical eosinophilic leucocytes in the interstitial exudation and 
in the blood vessels in the three cases of the disease which he has studied. The 
eosinophilic leucocytes are for the most part brought to the kidney by the blood- 

vessels and reach the interstitial tissue by emigration, but they may be formed 
locally from plasma cells. iat. ¥. 


Fachs, E. Beitrage zur Kenntniss der Entste- Fuchs holds that the eosinophilic cells 
hung, des Vorkommens und der Bedeutung have no single mode of origin. Eosin- 
“eosinophiler” Zellen, mit besonderer hil 1 ee d 
Beriicksichtigung des Sputums. Deutsches OPMUIC granules can be forme out of 
aa fiir kJinische Medicin, 63: 427-443, neutrophilic granules, or from frag- 
big | ments of broken down red blood cor- 

puscles, which when ingested by cells transform the cells into eosinophiles. 

This probably explains the increase of eosinophiles in various hemorrhagic pro- 


cesses. Eosinophiles can be formed in all the tissues. They are especially 
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numerous in those organs and tissues that are exposed to bacterial invasion. 
The eosinophilic cells of the sputum probably arise in the respiratory tract. 
They occur in varying number in all diseases of the respiratory tract which are 
not associated with fever. In febrile conditions they ordinarily do not appear 
until the temperature has returned to the normal. 

For the study of the sputum Fuchs highly recommends a modification of 
Teichmiiller’s method. A thin layer of sputum is spread upon cover slips, and 
the preparations are fixed by drawing them three times through the flame. They 
are stained for two minutes in a 0.5 per cent. alcoholic solution of eosin, and 
then decolorized in 50 per cent. alcohol. Everything is decolorized except the 
red blood corpuscles, which retain the stain partially, and the eosinophilic granu- 
lations. Counterstain with methylen blue. J. H. P. 


Meek, E.R. Method of Staining the Elastic The writer has devised a stain for 
Fibers of the Skin. Boston Medical and  ejastic tissue which she considers 
Surgical Journal, 143: 23-24, Igoo. é , es 

superior to Weigert’s method, as it is 
less complicated and requires less time. The sections are taken out of strong 
alcohol and immersed in the following solution: 


Orcein, : ; ; ; 3.0 
Absolute alcohol, : é 100.0 
Hydrogen peroxide, . ; — 40.0 


If the sections are thin, three minutes suffice for staining. For differentiation 
the same solution in which the orcein was dissolved is used: 


Absolute alcohol, é : 100.0 
_ Hydrogen peroxide, . 40.0 
For thin sections one minute suffices; the elastic fibers are then shown very 
clearly, while the rest of the tissue is lightly stained. jodie, 


GENERAL PHYSIOLOGY. 


RAYMOND PEARL. 


Books and papers for review should be sent to Raymond Pearl, Zoological 
Laboratory, University of Michigan, Ann Arbor, Mich. 


Oker-Blom, M. Thierische Safte und Gewebe During recent y ears there has been 
in physikalisch-chemischer Beziehung. manifest a growing tendency to apply 


I. Die elektrische Leitfahigkeit des Blutes. . 
Arch, f. d. ges. Physiol. 79: 111-145, 1900. the methods and laws of phy sical 
Il. Die Abhiangigkeit der elektrischen Chemistry to the study of physiological 
Leitfahigkeit des Blutes von den Blut- : : 
k6rperchen. Beitrag zur Lehre von der problems. This series of papers by 
Leitfahigkeit der Suspensionen. Ibid. 79: Oker-Blom forms the most extensive 
510-533, 1900. : eer . 
III. Die Durchlassigkeit der rothen Blut- and detailed contribution; along. this 
k6érperchen fiir verschiedene Stoffe, beur- line which has yet appeared. ‘The 
theilt nach der elektrischen Leitfahigkeit. : : 
Tid: © SI 46¢d82, 2908. first paper of the series dealing 
IV. Die elektromotorischen Erscheinungen With the electrical conductivity of the 


a Aeon’ Froschmuskel. Ibid. 84: blood is introduced by an excellent 
i og iD brief summary of the present know!l- 
edge of solutions, from the physico-chemical standpoint. In this study the resist- 
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ance of a certain quantity of blood in a standard cell was compared by the 
‘telephone method ” with a known resistance on a rheostat. The results are for 
convenience expressed 10,000 times greater than their absolute value in 
Kohlrausch units. It was found that the conductivity of defibrinated ox blood 
was from 52.50 to 70.89, while an equal amount of serum alone showed a con- 
ductivity of from 114.40 to 131.08. Furthermore the conductivity of a .7 per 
cent. solution of NaCl under similar conditions was 124.10, very nearly the mean 
value for the serum determinations ; thus indicating in another way that such a 
solution of NaCl is a “ physiological normal ” solution. The degree of dissoci- 
ation of the serum electrolytes was determined to be about .65 to .76. It was 
found that between 20° and 40° C. the conductivity rises with the temperature. 
There is no difference in the conductivity between arterial and venous blood. 
The electrolytes of the blood corpuscles contribute very little to the carrying of 
the current while they are in the corpuscles, but as soon as they diffuse out into 
the serum they become active. From this-it follows that by measuring the con- 
ductivity of both serum and corpuscles a method is given whereby it may be 
determined what quantity of an electrolyte added to the blood has entered into 
the corpuscles and how much has remained in the serum. The conductivity of 
the blood is not simply proportional to the serum content, but is considerably 
influenced in some way by the resistance of the corpuscles present. 

To determine precisely this effect of the suspended corpuscles on the con- 
ductivity of the whole blood is the purpose of the second paper inthe series. A 
large number of experiments were performed to test the effect on the conduct- 
ivity of solutions of different electrolytes of the presence of suspended particles 
of some non-conductor, as for example sand grains. The solutions of the elec- 
trolytes were made in gelatin, which was allowed to harden and thus hold the 
sand grains in any desired arrangement. Essentially the same methods of 
measuring the resistance were used in these experiments as in the preceding in- 
vestigation. The results show that the electrical conductivity of a solution is 
mechanically influenced by the presence of non-conducting, suspended particles, 
and that this influence is, within certain limits, independent of the size of the 
particles and the conductivity of the solution, but is markedly affected by the 
amount and arrangement of the non-conducting bodies. .Formulas are given 
by means of which an absolute value for this effect can be determined. From 
parallel experiments it appears that the blood, in so far as its conductivity is 
concerned, behaves as an electrolyte in which the corpuscles play the part of 
suspended non-conducting bodies. 

The third paper in the series discusses the permeability of the red blood 
corpuscles for different substances. ‘The method used was that which has been 
indicated above, namely the measurement of the electrical conductivity of the 
blood after the addition of the substance to be tested. Solutions were made in 
both water and serum. When potassium chloride, potassium sulphate, or mag- 
nesium sulphate are dissolved in serum and mixed with defibrinated ox blood, 
by which process the osmotic pressure of the serum is of course raised, they 
only enter the corpuscles to a very slight degree. On the other hand, under 
- similar conditions ammonium sulphate and ammonium chloride are taken up by 


> 


* 
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the corpuscles to a much greater extent. When these same substances in the 
form of water solutions are mixed with the blood it is found that potassium 
chloride and potassium sulphate are only taken up by the corpuscles when the 
osmotic pressure of their solutions is higher than that of the serum. Magnesium 
sulphate when in solution of lower osmotic pressure than the serum does not 
enter the corpuscles. Ammonium chloride and sulphate in water solutions are 
taken up by the corpuscles whether the solutions are hypertonic or hypotonic. 
This method of the electrical conductivity gives excellent results in the measure- 
ment of the permeability of the corpuscles for electrolytes, but is not so well. 
adapted for the treatment of the resorption of non-conductors, as for example, urea. 
The last paper deals with the so called ‘‘ demarcation current ”’ of a resting 
muscle which has been injured in some way. The sartorius muscle of the frog 
was used and this was injured, either by wounding with a knife or by the appli- 
cation of chemicals to its surface, or by both methods in combination. The 
arrangement of the experiments was as follows: onthe ends of two “normal,” 
unpolarisable electrodes filled with .1In KCl were placed secondary electrodes, 
one of which was filled with an indifferent fluid - .1n NaCl - and the other with 
the substance whose effect on the muscle was to be tested. On the ends of 
these secondary electrodes the muscle from a curarised frog was laid. Before 
beginning each experiment the muscle was tested and found to give no current. 
From the primary electrodes wires were led to a suitable apparatus for measuring 
the current. With such an arrangement it was found that distilled water in con- 
tact with the surface of the muscle produces a negative electrical condition at 
that point. After a short time ( fifteen to thirty minutes ), however, this affected 
area becomes positive with reference to the rest of the muscle, and later again 
changes to negative. If very dilute solutions of KCl are brought in contact with 
the muscle, analogous phenomena appear, the only difference being that in this 
case the negative and positive phases of the current are of shorter duration than 
when water is used. The sheath of the muscle fibril has an important influence 
on the electromotive force of the muscle, the current becoming weaker as this 
surface layer becomes more and more injured. The author believes that all 
these phenomena can be brought into agreement with the laws of physical chem- 
istry. It appears that the contractile substance and the sheath are affected sep- 
arately by the irritating agent. In case of each there arise decomposition 
products, whose positive ions move faster than their associated negative ions. 
The diffusion of these ions is the primary cause of the electrical phenomena, and 
the changes in the direction of the current are the results of changes in the 
permeability of the sheath. This paper forms an important step towards the 
bringing of animal electricity, one of the most peculiar of physiological 
phenomena, under physical and chemical laws. R. P.- 


Courtade, D. L’Irritabilité dans la Serie These two numbers in the “ Scientia ” 
postiites Paris (Carre & Naud). Pp. 86, series are useful little hand-books on 
Bonnier, P. L’Orientation. Paris (Carre & their respective subjects. Their pur- 
ee ee pose is not the publication of new facts 


or theories, but rather to give a clear, concise, and more or less elementary 


1426 Journal of Applied Microscopy 


discussion of the different phases of the subjects treated. Considering the space 
at the authors’ disposal, this end is very well attained. 

The first of the two books is a discussion of all the so-called irritable phe- 
nomena displayed by the living organism. After a brief but excellent intro- 
ductory historical chapter, the morphology and chemical composition of living 
matter are treated in a very general way. A chapter is then given to the 
discussion of the external conditions, such as Oxygen supply, heat, nutriment, etc., 
necessary for the performance of vital functions. Under the caption 
‘“‘ Nutritive Irritability ” the process of digestion is described, particular attention 
being given to the action of the different ferments. Under ‘Functional Irritability” 
are treated the subjects of animal heat, the phenomena of movement, including 
the various “taxes ” and “ tropisms,” animal electricity and phosphorescence. 
Considerable space is devoted to the functions and activities of the nervous 
system, the subject being introduced by a somewhat doubtful comparison of the 
nucleus of the cell to the central nervous system. A section is given to the 
phylogenetic development of the nervous system. The final chapter takes up 
briefly the nature of irritability in general, from the standpoint of the chemical 
relations of protoplasm. 

The other book, “L’Orientation,”’ is vdipthubltegiet, both in point of view and 
treatment. Its purpose is to show how an organism’s notions of its relations in 
space are developed. The term “ orientation ” is used throughout in this general 
sense of ‘space relation,” rather than in the more ordinary restricted physiolog- 
ical sense of a particular sort of a reaction to certain stimuli.: Such subjects as 
the muscle sense, the senses of active and passive movement, equilibrium, and 
tactile, visual and auditory space localization are discussed, among others. A 
chapter is devoted to the migratory and homing instincts of birds. These the 
author explains (?) as due to heredity and a well developed sense of direction. 

R. P. 


Levene, P. A. 

I. On the Nucleoproteids of the Brain. 
Arch. Neurol. and Psychopathol. V. II, p. 
1-14, 1899. 

II. Iodine Compounds in the Tissues after 
Administration of Potassium Iodide. Ibid, p. 
15-20, 1899. 

III. On the Absorption of Proteids (with 
I, Levin). Ibid, p. 551-556, 1899. 

IV. Embryochemical Studies. Ibid, p. §57- 
565, 1899. 

V. The Chemical Relationship of Colloid, 
Mucoid and Amyloid Substances. Ibid, p. §71- 


573, 1899. 
(Reprints dated Igoo.) 


This series of papers, while dealing 
with technical matters in the subject of 
physiological chemistry, are, on account 
of their breadth of view and clear 
method of presentation, of considerable 
interest to the biological reader. The 
first paper of the series discusses the 
chemical nature of the nucleoproteid 
or chromatin of the brain. Extracts of 
the brains from freshly killed calves 
were used. ‘The nucleocompound ob- 


tained by this extraction was found to be a true nucleoproteid, differing from 
other nucleoproteids by its low percentage of phosphorous, by the nature of its 
xanthin bases, and by the large amount of proteids bound to its nuclein. There 
does not seem to be any evidence of more than one nucleoproteid in the brain, 
but on the contrary it seems probable that the chromatin of the cytoplasm (in 
the Nissl’s granules of the ganglion cells) does not differ chemically from that of 
the nucleus. ; 
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The second paper deals with the question of how a drug acts on the cell, that 
is, whether by merely changing the physical condition of cell or tissue, or by 
forming new chemical compounds with the cell constituents. The method of 
attacking the problem was to examine the eggs, and finally the tissues of hens 
that had been given regularly certain doses of potassium iodide, in order to deter- 
mine whether any actual combination of iodine with the cell substance had taken 
place. In the analysis of the eggs only iodides were found; that is, no iodopro- 
teids had been formed. Analysis of all the principal tissues of the body gave 
the same result, so that it appears that the drug does not act by forming new 
chemical compounds. 

The third paper in the series deals with the question of whether the proteid 
material is taken up from the digestive tract by the blood or by the lymph. The 
method employed was to inject into a ligated portion of the alimentary tract a 
certain amount of an artificially prepared iodoproteid. After some time the 
lymph of the animal was collected and tests for iodoproteid were made. In the 
eight experiments no iodoproteid compounds were found in the lymph, the work 
thus tending to confirm the old view that the proteids are absorbed by the blood. 

The fourth paper describes some of the chemical changes which take place 
in the developing egg, the point of view being that, since in the process of devel- 
opment assimilation is greatly in excess of dissimilation, a chemical study of the 
egg at different stages ought to furnish a good opportunity for the working out 
of the synthetic processes in the metabolism of the organism. As material, cod- 
fish eggs were used. The results of analyses of eggs at different stages of devel- 
opment seem to indicate that the process of synthesis is preceded by decomposi- 
tion, since immediately after fertilization the proteids decrease in quantity and 
basic nitrogenous substances are formed. Later the proteids grow in quantity and 
complexity. The amount of'mineral salts in the egg increases with development. | 

The last paper in the series is a preliminary communication in regard to a 
technical point with reference to the relation or possible identity of colloid, 
mucoid and amyloid substances. RP 


j/ 


CURRENT BACTERIOLOGICAL LITERATURE. | 
H. W. Conn. 


Separates of papers and books on bacteriology should be sent for review to 
H. W. Conn, Wesleyan University, Middletown, Conn. 


Buchner. Immunitat. Hyg. Rund. Il: 301, The dispute between the chemical and 

ae biological theory of immunity has been, 
in the last few years, carried on largely by the two leaders, Buchner and 
Metschnikoff, the former holding to the chemical theory of immunity, and the 
latter being the leading exponent of the biological theory. It has been evident 
that the two schools have, in recent years, been rapidly coming together, each of 
them admitting certain conclusions of the opposing school. In an address 
recently given by Buchner this harmony of the views is distinctly stated, and 
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Buchner admits that, though in earlier years he was inclined to place no weight 
upon the phagocytosis theory, he has in recent years.come to believe that this 
theory of Metschnikoff represents a truth. The phagocytes are active agents in 
immunity, and produce their effect from the fact that they eliminate certain 
poisonous products which are the direct cause of the repressing action upon the 
invading bacteria. With this admission, the French and German schools are 
very close together. Buchner makes a further classification of these poisonous 
products produced in the animal body, showing that they are to be divided into 
two different types. One class is destroyed by a heat of 60° C, and the other is 
not destroyed by this temperature. He thinks that these two should be separ- 
ated from each other and would call the first group, which can resist the temper- 
ature of 60°, by the name of alexines, while the latter group, which cannot resist 
this temperature, he calls ‘“ anti-bodies,” ( antikorper ), for example anti-toxin, 
anti-hzematin, etc. , H. W. C. 


Sternberg, Carl. Zur Kentniss des Aktino- The author makes a study of three 
mycespilzes. Hyg. Rund. I]: 297, 1go1. _ aes a 

cases of actinomycosis in man, from 
which he succeeds in isolating three different cultures of Actinomyses. These 
cultures, when inoculated into guinea pigs and rabbits, produced typical 
abscesses in which great quantities of the fungus were found in form of rods. 
The author concludes that the species which he has described are identical with 
the Wolf-Israel Actinomyses although the results of animal inoculations are 
somewhat different. He believes that the Actinomyses species, liable to attack 
the human body, ate two in number. One of these he has described, while the 
other is that described by Bostroem. H. W. C. 


Miscellaneous Studies of Cancer. The whole of number 52 of the Journal 
of the Boston Society of Medical Science issued October, 23, 1900, is taken up 
with a report of the series of studies on cancer made at the Harvard Medical 
School. There are several distinct papers devoted to various aspects of the 
problem. The problems considered include, statistics of cancer; the etiology of 
cancer ; a report on the presence of “‘ Plimmer’s Bodies” in cancer; the study 
of tumors and sporozoa in fishes ; a paper, with a figure, on a reconstruction of 
a cancer nodule, and a series of reports on culture experiments made with 
carcinomatous tissue. The papers are useful as giving an outline of various 
facts known, but they reach no positive conclusion as to the cause of this 
mysterious disease. H. W. C. 


G. d’Arrigo. Ueber die Gegenwart und iiber By improving his method of technique 
die Phasen des Kochschen Bacillus in den the author has made a careful study of 


se skrophulosen Lymphdrussen.  gcrofylous glands for the purpose of 
yg. Rund. Il: 292, 1901. dae 

determining to what extent they are 
tuberculous in origin. His general conclusion is that all so-called scrofulous 
glands are tubercle lesions. He further finds that in ages from four to twelve 
years the cervical and sub-axillary glands are most liable to be affected, while in 
later life the axillary glands are more commonly attacked. ‘The author further 
finds that the bacilli in scrofulous glands have certain morphological 
peculiarities. H. W. C. 
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Busquet. Transmission de la tuberculose par ‘The author has described a new source 
os ea ag Hyg. Rund. Il: 289, of distribution of tuberculosis by pos- 
tage stamps which the collector of 
postage stamps moistens with his tongue for the’ purpose of sticking them into 
stamp albums. A case of tuberculosis having such a source was brought to the 
author’s attention, the patient being a soldier, who was a stamp collector. The 
author, thinking that the stamps were possibly the source of the trouble, made 
careful studies of these stamps, inoculating guinea pigs with a watery solution 
made from them, and in every case the animals showed tuberculosis. The 
author thinks that this is a new source of distribution which should be guarded 
against. H. W. C. 
Leclainche and Vallee. Etude comparee du After alluding to the close biological 
vibrion septique et dela bacteriesducharbon relations of the bacterium of sympto- 
symptomatique. Ann. de I’Inst. Past. 14: : : ae 
590, 1900. matic anthrax and the septic vibrio, 
the authors state that it is possible to 
distinguish the two microbes for, while the septic vibrio produces long forms 
both in the serum of the specific oedema and in the peritoneal sac of guinea 
pigs, these are constantly absent in the case of symptomatic anthrax. The same 
methods for immunising against anthrax are applicable to the vibrio, and the 
immunising serums are in both cases rigorously specific. The same holds good 
for agglutination by these serums. Animals vaccinated against anthrax are not 
immunised against the vibrio; and, reciprocally, vaccination against the 
septicemia does not protect against anthrax. H. W. C. 


Punck. A Preliminary Note on the Etiological The author claims to have finally solved 
Agent in Vaccinia and Variola. Brit. Med. the problem of the specific agent in 
Jour., p. 448, Igoo. : : : 4 

vaccine virus and variola. According 
to his views this is not a bacterium, but a protozoon, belonging to the group of 

Sporozoa, which the author has named Sporidium vaccinale. This protozoon 

he finds uniformly present in the vaccine pustules, as well as those of variola. 

He finds that vaccine material, treated in such a way as to render it impossible 

for bacteria to live, still contains these protozoa. The most significant part of 

his work consisted in separating the organisms in question, in what seems to be 

a pure culture. His method is as follows: In the pustules he finds that the 

protozoon produces sporocysts which are of tolerably good size. These sporo- 

cysts are large enough for him to fish out successfully with a platinum needle. 

He then places them in a small amount of sterilized agar and makes an emul- 

sion with a sterilized liquid. Such an emulsion he found capable of reproducing 

the disease, and he is convinced, consequently, that this protozoon is the long 
sought cause of variola and, probably therefore, of small pox. If these conclus- 
ions are correct, they will doubtless inaugurate an new era in the study of small 

pox. | H. W. C. 


Fisher, Alfred. Die Empfindlichkeit der Bak- Fisher has, in this paper, published a 
terienzelle und das_ baktericide Serum. very pregnant series of experiments 


Zeit. f. Hyg., 35: 1, 1900. : 
bearing upon the problem of the alex- 
ines in the blood. Fisher is clearly of the opinion that the destruction of bacteria 
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in fresh blood is to be explained upon some other ground than the presence of 
poisonous substances, which Buchner has called alexines. Fisher’s experiments 
have been in the line of transferring bacteria from one culture medium to another 
containing a larger amount of salt, and in all cases he finds that the change from 
one medium to another is followed by a granulation of the protoplasm in the 
_ bacteria body, and a greater or less destruction of the bacteria, quite similar to 
that which has been described under the influence of the so-called alexines. 
Fisher experiments with a large number of micro-organisms, stationary and 
motile, including all types. He finds that this granulation, which he calls “ plas- 
motyse,” is a very common occurrence, as the result of a change in culture 
media. He believes that it is due to purely physical phenomena affecting the 
protoplasm and is, therefore, not inclined to place much weight upon the action 
of alexines. H. W. C. 


Gromakowsky. Varieties of Pseudodiphtheria The author states that there are three 
Bacilli. Cent. f. Bac. u. Par. 1, 28: 136, kinds’ of pseudodiphtheria "bacilli, 
which are distinguishable by their cul- 

tural characters and by their growth in bouillon: (1) A relatively thick rodlet 

of variable length, which does not render bouillonturbid. It resembles Loeffler’s 
bacillus in staining by Neisser’s method, and in the acid reaction which it 
develops in bouillon. Its distinguishing characters are its large size and its cul- 
tural appearances. (2) A rodlet, of medium thickness and length, which after 

25 hours at 36° C, renders bouillon markedly turbid and causes a copious 

deposit. Morphologically and culturally, it closely resembles Loeffler’s bacillus. 

Its distinguishing feature is the absence of acid reaction in bouillon and a nega- 

tive Neisser staining. (3) A short, thin rodlet which causes only slight cloudi- 

ness in the medium anda scanty deposit. It has some resemblance in appearance 

to Loeffler’s bacillus. H. W. C. 


Clowes and Houston. The Bacterial Treatment In a report on the general subject of 
of London Sewage. Brit. Med. Jour. p.287, London sewage, bacteriological exami- 


Bis nation is made to determine whether 
the bacterial method of treating sewage, which is now coming to be so widely 
adopted, is efficient in removing bacteria as well as chemical products. The con- 
clusion reached is that, although the water may be chemically purified, it is hardly 
improved, so far as concerns bacteria. Crude sewage, which contains seven 
million bacteria before treatment, contains about five millions afterward, a reduc- 
tion of only thirty per cent. The reduction in number of coli bacillus is about 
the same per cent., a fact which indicates, of course, that if the sewage contains 
typhoid bacilli, the treated sewage will also contain them, only in somewhat less 
numbers. In other words, the bacteria treatment of sewage has practically no 
influence in rendering sewage less likely to distribute sewage borne diseases. 

H. W. C. 
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NOTES ON RECENT MINERALOGICAL 
LITERATURE. | 


- ALFRED J. Moses AND LEA MclI. LUQUER. 


Books and reprints for review should be sent to Alfred J. Moses, Columbia University, 
New York, N. Y. 


tenSiethoff, E.G. A. Eine einfache Construc- The accompanying rough tracing 
“don.derdogenannte, Inerferenskrewesdet from ten Siethof’s diagram will illus 
eral. Geol. und Palaent. 267, 1900. trate the simple method taken to 
make clear the interference cross.in 

biaxial crystals. As is well known, this dark cross or curve obtained between 
crossed nicols is not due to interference, but to the total extinction of all rays 
the vibration directions of which are parallel to the vibration direction of either 


nicol. In the diagram the little crosses represent the vibration directions (with 


KK KKK KAKAKXKX XL 444 $4 EEA EK Sew 


RA, Hh gee A A eek el et ROC My. 


PY OR KOR OE ME ee a ee HRN ke a 
BERBER ER RRR Re ee ee Oe ee ae 

ARERR KX KO EEE A KK Ma ee eae 
REREAREKKEKK KH EEE LAL MK x eee ELL 

HEHEHE RYAE KK Xe +E LEX KKK HELL 
tHE HHH A HAEXHKL+AFA AK eee Ea 

ttt t++++ et Sete ++ +++ mee ++ t4t4+4+44+ 
be a ee Og a nT 
TAAL RK KX PFE Ax KABRKA AE THEF 
A OER OM Dee ROE 4 eX ee Re ee 
KX KKK KK KK FAD TKK KK ye KAA HAF 
XX KEK KK PAHL +A AK KX RAK ALE 
XK KX KK K KA PLAT AX XK KRM K HH KH 


XXX KK KKK A AH te TX X xx Ke *%** KX 
XK XK ARR K KKK A FAA KX XK HH 
X OMY CRI KR KRWK RE $b pate re NKR MK KK HA 


convergent light) of the different rays emerging from a section cut normal to a 
bisectrix ; the * points are the optic axes. As the plate is turned, the vibration 
directions of different rays, that is, different series of little crosses, move into 
parallelism with the vibration direction of the nicols, and together make up the 
hyperbola or the cross. By turning the diagram, while resting on a pad the edges 
of which may represent the vibration directions of the nicols, the series of little 
crosses parallel to the edges of the pad at any moment is easily observed. The 
fact that with an optic axis in the field the rotation of the plate in one direction 
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about this axis is accompanied by a rotation of the dark brush in the opposite 
directions, is shown inthe same manner. Minor facts, such that one arm of the 
cross is broader than the other, and that the hyperbola branches broaden the 
further we go from optic axis, may also be shown. A. J. M. 


Spence BU Sur dig Dymamik der Kiyetalle. Starting withthe proposition that, “with 
crystallized material the free physical 
and chemical energy is dependent on the direction,” the writer assumes that all 
equations involving vapor pressures are valid for solution pressures since there 
is perfect analogy between these pressures. If, then, any crystal is considered 
to be a volatile chemical] substance with different crystal faces, and if all but two 
of these faces are coated with a layer which hinders vaporization, then on these 
two free faces there will be different pressures. If A possesses the higher pres- 
sure and B the lower, then A yields vapor, or crystal molecules, until the surround- 
ing medium is saturated therewith but the medium being supersaturated for B T, 
the vapor, or crystal molecules, condense on BT. If the vapor pressure at both 
faces is known, the work done in transporting one gram-molecule from one crystal 
face to another can be calculated. A system of formule are given which practi- 
cally apply the principles of thermodynamics to crystallographic problems. As 
a practical example, crystals of potash alum were coated with shellac, but on 
some the octahedral faces were not covered, on some the cube faces, and on 
some the dodecahedral faces. The velocity of weathering at constant tempera- 
ture and per square centimeter surface of each of three crystal faces was deter- 
mined. The re/ative water yield per square c.m. for octahedral, cubic and 
dodecahedral faces at 35°C was 1.: 1.27: 1.60; at 50°C about four times as 
much water was yielded, but the relation for octahedral and cubic faces remained 
nearly the same, viz., 1 to 1.25. A. J. M. 


Grunling, Fr. Ueber die Mineralvorkommen ' Dr, Griinling was sent by the Tamnau- 
er Se ee Stiftung of Berlin on a collecting tour 
to Ceylon in 1896. He describes the 
mineral localities, the history of the occurring species, and the native method of 
cutting, and gives a bibliography and map and statistics of production of 
pearls, rubies, etc. The species obtained included apatite, phlogopite, hydro- 
phlogopite, serpentine, pyrite, spinel, graphite, ruby, sapphire, chrysobery]l, 
zircon, tourmaline, sillimanite, moonstone, garnet, and rutile. A. J. M. 


Melczer, G. Ueber einige Mineralien vorwie- PDetermines forms and axial relations of 
gend von Ceylon. Zeit. f. Kryst. 33: 240- Pete camber on wae elie i 
262, 1900. y ay y}; 8 

law and optical characters, and com- 
pares-with Brazilian and Siberian chrysoberyls. One crystal of sillimanite from 

Ceylon was exceptionally fine. It was a transparent, grayish blue prism, with 

excellent cleavage in one direction. H=—62% G=3.249. A plate was cut 

from the center perpendicular to the length, and about 21} m.m. thick, which 
gave a beautiful axial figure with p>v. In the Abbe Refractometer this 
yielded : 
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V p a 2V, froma fp y 
Li 1.6730 1.6542 1.6527 31°483 
Na_ 1.6766 1.6576 1.6562 31 113 
Tl 1.6801 1.6611 1.6597 30 38h 

By measurement in the Fuess apparatus. 
2V, 

Li $1.° 19 

Na 380 57 

Tl 30 354 


The pleochroism was: 


For vibration parallel c(—=c) deep blue with feebly violet tone. 


« ‘6 “a(=¢) pale yellow to brownish yellow. 


«“ &< 6 b(=a ) feeble green to gray green. 


The transparent blue spinel of Ceylon was also examined optically and as to 
form. A, J. M. 


vonWorobieff, V. Krystallographische Studien After a historical review with bibliog- 
iiber Turmalin von Ceylon und einigen 


anderen Vorkommen. Zeit. f. Kryst. 33: raphy the author proceeds to a careful 

263-4 examination of some hundreds of fine 
crystals obtained by Dr. Griinling in Ceylon, and now in the Berlin museum, and 
also others from other museums. The entire recorded series of forms are com- 
pared and tabulated by zones, and with respect to antilogous and analagous 
poles. One hundred and thirty-one new forms are recorded, and a discussion of 
the relation between crystal form and pyro-electrical behavior of tourmaline in 
general is given, and finally the conclusion is reached that the mineral belongs 
to the ditrigonal-pyramidal class of symmetry. A. J. M. 


Goldschmidt, V., and Preiswerk, H. Chryso- God illustrations of two-circle measure- 
berylizwilling von Ceylon. Zeit. f. Kryst. 


33: 455-467, 1900. ment and calculation. 


‘Goldschmidt, V. Zur Theorie der Zwillings-und 
Viellingsbildungen. Zeit. f. Kryst. 33: 
468-476, 1900. 


Smith, G.F, H. A Three-Circle Goniometer. 


Min. Mag. I2: 175, 1899. The object of goniometrical measure- 


ment is to determine in the simplest 
and quickest manner the geometrical constants of crystals, and the indices of 
their faces. ‘The relative advantages and disadvantages of the ove- and fwo-circle 
goniometers are pointed out, and the author states that the advantages of both 
instruments may be combined by the addition of a third circle. A detailed 
description of the instrument is given (with plate) and the method of use 
described, some actual readings being recorded. | L. McI. L. 


Smith, G. F. H. Note on the Identity: Para. The oxychloride of lead rafaelite 
laurionite and Rafaelite. Min. Mag. 12: 183, (described by Arzruni) prove d ta be 


1899. 

a identical with paralaurionite by com- 
parison of angles, made by twinning and optical characters, the only difference _ 
being in the color, P. being white while R. is violet-red, and shows strong pleo- 
chroism. Axial ratio of P.=a : 6: c=2.7036:1: 1.8019. L. McI. L. 
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MEDICAL NOTES. 


Robin, A. A Contribution to the Technic of Four problems present themselves to 
the Widal Test. Phila. Med. Jour. 7: 11. the bacteriologist who attempts to per- 
form the Widal test in the diagnosis of typhoid fever, viz.: 1. The dilution. 
2. The best way of obtaining a motile culture free from “natural” clumps. 
3. The differentiation between a true and a pseudo-reaction. 4. The time limit. 
To these problems Dr. Robin offers solutions which in his expe- 
rience have proved most practical and satisfactory. 

1. Accurate dilutions are obtained by means of the simple 
medicine dropper device (Fig. 1) described in Vol. III, No. 8, p. 962 
of the JOURNAL. 

2. Motile organisms may be readily obtained for the test by 
keeping at hand pure cultures of typhoid bacilli in hermetically 7 
sealed tubes. When atest is to be made a fresh agar or bouillon @ 
culture is made from the stock culture and kept in the incubator for 
eighteen to twenty-four hours. It was found that the temperature of 
a fairly warmed’ room produced just as good if not better results 
than the incubator. The author deems the bouillon culture unsatis- | 
factory and has adopted the following medium: An agar culture is 
kept in the incubator or at room temperature for twelve to eighteen | 
hours, when two or three loopfuls are transferred into bouillon until } 
a marked turpidity results, or a small quantity of bouillon is added } 
to the agar culture and enough of the growth scraped off to produce 
a uniform cloudiness. ‘The latter course is preferable and if care- 
fully followed the “natural” clumps so frequently observed in 
bouillon cultures (Fig. 2 B) are entirely avoided. 

3. The third problem is met by using a slide with two concavities Fig. 1. 
(Fig. 3), around the edges of each of which 
is a ring of vaseline. On each of two clean 


cover-glasses is deposited a loopful of the 
culture; to one a loopful of the blood, diluted 
1:20 to 1:40, is added, while the other serves as 
a control. The behavior of the bacilli on each 
cover may be readily observed. If the reaction 
is positive the bacilli on the test 
cover will gather in clumps of two, 
three or a dozen and will soon lose 
their motility (Fig. 2D), while in the 
pseudo-reaction only a few clumps 

. will form, the rest of the bacilli re- 
woke PES P maining separated (Fig. 2 C). 

4. The time given to determine whether a reaction is positive 
or negative varies greatly with different bacteriologists. Dr. 
Robin proposes the adoption of a uniform limit and offers the 
following: Dilution 1:10, time limit 5 to 15 minutes; 1:20, 15 
to 20 minutes; 1:40 to 1:100, 30 to 60 minutes; 1:100 to 1:200, 
1 to 2 hours. That is, if within the specified time a consider- 
able number of bacilli are found actively motile or,-if dead, fail to 
arrange themselves in clumps, the reaction is_negative, irrespect- 
ive of the clumps which have already formed. Wey, 
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NEWS AND NOTES. 


It is recommended in the study of infusoria to use, in place of powdered 
carmin, water-color carmin. The infusoria are added to a drop of water in 
which a very small quantity of the stain has been dissolved. 


In the study of the mouth parts of the crayfish very satisfactory results have 
been obtained by sewing the parts, in their proper order, to a piece of stiff linen 
paper. Thus mounted the parts may be preserved in vials in 3 per cent. forma- 
lin, and be ready at any time for study in connection with the whole specimen. 


A CONVENIENT TABLE FOR FORMALIN SOLUTIONS. 
100 % formalin—=40% SOrmaidenyGe, usual strength of commercial solutions. 


50 « es! Bs, =1 vol. formalin-+1 vol. water. Total—=2 vols. 
95 «6 66 —(0 * rT —] * rT +3 66 66 66 —4 ‘6 
” 123 66 73 —" 5 66 66 —| * 66 +7 66 66 73 —8 66 
10 a3 73 — 4 73 66 —1 ‘6 66 -+9 6“ 73 rT; —10) 66 
74 66 73 — 8s : 66 —] * 66 +124 rT; 66 =134* 
5 66 66 pie 2 66 66 —|' * 66 +19 73 73 —%(0) 6< 
2 66 66 == | és 6“ se J. SS 66 +39 66 66 —4() “« 
1 “ 73 ates () 74% 66 on; rT; + 99« 66 66 cee J JQ EO 


The Biological Department of Earlham College has recently issued Bulletin 
No. 1, containing fifty-five excellent photo-micrographs of fertilization, matura- 
tion, and segmentation stages of ascaris, and the development stages of the 
chick. The illustrations, together with the running description accompanying 
them, briefly and concisely summarize the steps in embryological development 
from the unfertilized egg to the union of the alantois with the alimentary canal. 


Referring to Mr. H. A.-Doty’s article on “ Conochilus and Vorticella as 
Commensals” (J. A. M. 3: 989), Mr. H. D. Thompson of Moline, IIll., notes 
the following observation : | 

“For some years I have been wont, when other methods failed me, to 
obtain Vorticellz for class use by collecting quantities of cyclops, with a small 
muslin net, from a certain spring hole. The Vorticelle, living in great abun- 
dance on these cyclops specimens, are invariably provided with a short stalk, 
which is only slightly contractile, and incapable of assuming the usual spiral 
posture.” 


PHELN’S METHOD OF STAINING THE MALARIA PaARasiTE.—Wash the fixed 
specimens for three or four minutes in absolute alcohol, after which they are 
stained for five or. six minutes in the following solution : 


Methylen biue; conc., Bd. $01. £6. 8 a AD 
Eosin, % per cent. sol. in alcohol, 75 per cent., 5 
Water, dist., rie eaves oe Ge ee 
Sodium widivate, aU POP Gene OC 


After thorough washing in water, mount in Canada balsam. 
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A COMBINED SLIDE AND COVER-GLASS FORCEPS. 


The forceps illustrated was devised by Mr. L. Napoleon Boston, Philadelphia, 
and combines in a single instrument both a slide and cover-glass holder. It is 
made of brass wire. A slide is easily picked up from a smooth surface and 
held as shown in Fig. 1. 


We recently received a copy of the preliminary announcement of the fiftieth 
annual meeting of the American Association for the Advancement of Science, to 
be held at Denver, August 24to 31, 1901. The announcement contains lists of 
officers and members of the association, and a general programme of the coming 
‘meeting. Care has been taken in the preparation of a guide to the city of 
Denver, embracing hotel accommodations, excursions to points near Denver, 
and points of interest within the city. 


QUESTION BOX. 


Inquiries will be printed in this department from any inquirer. 
The replies will appear as received. 


10. How should the solution of gutta percha in turpentine, recommended by 
V. A. L. for cementing liquid mounts, on page 712 of JouRNAL OF APPLIED 
Microscopy, be made ?—1I. D. 

11. For what kinds of vegetable tissues are Amann’s media (pp. 711-2 of 
JoURNAL OF APPLIED Microscopy) suitable? Are they useful for hydrous 
tissues, or must tissues be dehydrated prior to mounting in them ?—1. D. 

12. F. M. L. wishes to secure specimens of Selaginella lepidophylla alive 
and producing spores. Can any of our readers supply such specimens? 


MISCELLANEOUS ADVERTISEMENTS. 


Send for Illustrated Catalogue of 


ss » ASTRONOMICAL 
Gh TELESCOPES 


Ss 


Observatory Place, BAYONNE CITY, N. J. 


I am prepared to make Microscopic Slides, 
Photomicrographs, and Lantern Slides. Full 
satisfaction guaranteed. 


Telephone, 2010 Madison Square. 
Office Hours, 1:30 to 5:30. 


JAMES H. STEBBINS, Jr., Ph. D., 
80 Madison Ave., NEW YORK CITY. 


Marine Biological Laboratory 
SUPPLY DEPARTMENT. 


Preserved Material °f4!! types of animals 

; for class work or for 
the museum. For price list and all information 
address GEO. M. GRAY, Curator, Woods Holl, 


Mass. 


FINE WOOD ENGRAVING 


FOR THE ILLUSTRATION OF BOOKS, 
—————— CATALOGUES, ETC. ————— 


We are familiar with the requirements for illustration of 
apparatus, etc. 


COMMERCIAL ENGRAVING COMPANY, 
ROCHESTER, N. Y. 


ARCC200000 20000000 
PICTURES MOUNTED WITH 


HIGGINS’ 


<< 


Have an excellence peculiarly their own. 
The best results are only produced by the 
best methods and means—the best results 
in Photograph, Poster and other mounting 
can only be attained by using the best 
mounting paste— 

HIGGINS’ PHOTO MOUNTER 


(Excellent novel brush with each jar.) 


AT DEALERS IN PHOTO SUPPLIES, ARTISTS?’ 
MATERIALS AND STATIONERY. 


A 3-oz. jar prepaid by mail for thirty cents, 
or circulars free from 


CHAS. M. HIGGINS & CO., 


Manufacturers, 
271 NINTH STREET, BROOKLYN, N.Y., U.S.A. 


London Office, 106 Charing Cross Road. 


MAAAAABDAAAAADAS 


EDUCATIONAL ANNOUNCEMENTS. 


A Directory of Leading Institutions. 
COLLEGE OF PHYSICIANS AND SURGEONS. 


Equal privileges for Men and Women. Allowance for service in 
Hospital and Dispensary. Nineteenth year opens SEPTEMBER 20. 
AUGUSTUS P. CLARKE, A. M., M. D., Dean, 517 Shawmut Avenue. 
Boston, Mass. Send for Catalogue. 


STANDARD OF REQUIREMENT HIGH 
College of Medicine 


Syracuse University 
Syracuse, N. Y. 


Four years course. Special study room for women. Clinics in five 
’ ospitals. 


Half-tone pictures of laboratories, study rooms, etc., sent with 
pleasure. 


THE SCOTT COLLECTION OF 
MICROSCOPICAL MATERIAL 


Contains 50 packages of Diatoms, Foraminifere, Polycistine, Spicules, 
Crystals, Marines, rare and beautiful Seeds, Leaves, Pollens, Sections and 
Hairs, including curious and rare double hairs of Ornithorhyncus para- 
doxus, found only in Australia, Material ready for mounting. No trash. 
Just the thing for colleges and students. as well as for more advanced 
Microscopists. Customers highly pleased. Collection will not be broken. 
No circulars. The complete collection mailed for One Dollar. Address, 
ETTA G. SCOTT, 48 Broad St., Room 27, New York, N. Y. (Outof town 
checks must be made for $1.10 to cover cost of collection.) 

lain’s Series of articles, 


Special Offer ! iy: geo age, 


Histology,’’ has been revised and issued in book form, cloth 
pp. 150, price $1.50, postage 1o cents. We will, for a limited 
time, send this book postpaid, and Journal of Applied-Micros- 
copy and Laboratory Methods one year to new subscribers, 
for $2.00, postpaid in United States. 


Publication Dept. BAUSCH & LOMB OPTICAL CO., 
Rochester, N. Y. 


JARS 


SOLID GLASS WITH 
PLAIN GLASS SIDES 
FOR MUSEUM DISPLAY. 


Prof. Charles J. Chamber- 


We are now able to offer 
them at 


Y LOW PRICES 


COLLEGES and other 
EDUCATIONAL 
INSTITUTIONS. 


In fact, we can bring over any 
kind of glassware at very 
favorable rates. 


re 


WRITE FOR ESTIMATE. — 


BAUSCH & LOMB OPTICAL CO. 


CHICAGO. 


NEW YORK. ROCHESTER, N. Y. 


LABORATORY APPARATUS. 


GENERAL APPARATUS & CHEMICAL 
COMPANY 


TRE Best OF 


EVERYTHING 
LABORATORIAL 


262 PROSPECT ST., CLEVELAND, OHIO. 


THE GRAND MODEL 


MICROSCOPE 


Stands absolutely unrivalled where an 
instrument for the most difficult and 
greatest variety of work is required. 
Unlike many microscopes of elaborate 
design, it is entirely practical and as 
durable, easy to work with, and simple 
to manipulate as the less complete 
| stands. Catalogue gives description 
a and price. 


OM 
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cg am BAUSCH & LOMB OPTICAL Co. 


|) | New York ROCHESTER, N.Y. Chicago 
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MISCELLANEOUS ADVERTISEMENTS. 


THE FOOD CURE. 
Way to Rebuild a Body. 


One of the most important discoveries of late is the application of the right 
kind of food to rebuild the lost substances of the body, thrown off by the active, 
nervous work of Americans. 


Careful investigation by experts in food and diatetics has brought out the 
fact that albumen, which is contained in various foods, is acted upon by phosphate 
of potash, not such as obtained in drug stores, but such as is found in certain parts 
of the field grains in most minute particles, arranged in Nature’s laboratory, not 
man’s. 


The part of the grains containing phosphate of potash is used in the manu- 
facture of Grape-Nuts Food, therefore, the active, nervous, pushing brain worker 
can feed the body with food that goes directly to the rebuilding of the broken down 
gray matter in the brain, solar plexus and nerve centers-all over the body, with the 
result that the individual who refreshes and rebuilds the body with proper material 
of this sort, obtains a definite result, which he can feel and know of and which is 
apparent to his friends. 


A vigorous brain and nervous system is of the greatest importance to any 
business man or brain worker. 


HARD TO PLEASE. 
Regarding the Morning Cup. | 


‘‘ Oh, how hard it was to part with coffee, but the continued trouble with 
constipation and belching was such that I finally brought myself to leave it off. 

Then the question was, what should we use for the morning drink? Tea was 
worse for us than coffee ; chocolate and cocoa we soon tired of ; mille was not liked 
very well, and hot water we could not endure. 

About two years ago we struck upon Postum Food Coffee, and have never 

been without it since. We have seven children. Our baby, now eighteen months 
old, would not take milk, so we tried Postum and found she liked it and it agreed 
with her perfectly. She is to-day, and has been, one of the healthiest babies in the 
State. I use about two-thirds Postum and one-third milk and a teaspoon of sugar, 
and put it into her bottle. If you could have seen her eyes sparkle and hear her 
say ‘good’ to-day when I gave it to her, you would believe me that she likes it. 
_ If I was matron of an infants’ home, every child would be raised on Postum. 
Many of my friends say, ‘You are looking so well!’ I reply, ‘Iam well ; I drink 
Postum Food Coffee. I have no more trouble with constipation, and aw that I 
owe my good health to God and Postum Food Coffee.’ » 

I am writing this. letter because I want to tell you how much good the Pos. 
tum has done us, but if you knew how I shrink from publicity, you would not 
publish this letter,—at least not over my name.’’—Milford, O. 
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MISCELLANEOUS ADVERTISEMENTS. 


BOOKS OF UNUSUAL INTEREST 


THE CHILDREN OF THE NATIONS 


By POULTNEY BIGELOW. 


An historical study of the important problems of colonization, based upon the author’s 
observations in all parts of the world controlled by the great colonizing powers. 

‘‘Impartially and philosophically the author has added another stanza to the song of 
civilization as sung by the centuries.’’— ew York Times. 


$2.co Net. 


MOSQUITOES 


HOW THEY LIVE. 

HOW THEY CARRY DISEASE. 
HOW Ky “de ARE CLASSIFIED. 
HOW THEY MAY BE DESTROYED. 


By DR. L. O. HOWARD, Chief Entomologist, Dept. 
' Of Agriculture, 


A complete account of the Mosquitoes of North 
arn and of the remedies to be used against 
them, 


Fully Illustrated. $1.50 Net. Postpaid, $1.64. 


Dew Mino 


CUTS 
1 TO 60 
MICRONS 


NO 


SKIPPING. 


Postpaid, $2.16. 


McCLURE, PHILLIPS & CO., PUBLISHERS, NEW YORK. 
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THE TRUST PROBLEM 


By J. W. JENKS, Ph. D. 


. WITH FIVE CHARTS IN COLORS. 


“The meatiest, most practical treatment of them 
all. ... There is the happy combination of the 


college man’s principles, analysis and plan with the 


business man’s acquaintance with facts and touch 
with reality.” 
FRANK A. FETTER, 


Professor of Economics at Stanford University, 
$1.00 Net. Postpaid, $1.10. 


“ace TPYicrotome 


New Catalogue just issued 
tells about this and many 
a other of our 
new instru- 
ments, and 
contains pho- 
tographic il- 
lustrations, 
which show 
them exactly 
as they are. 
Mailed free. 


BAUSCH & LOJIIB 
OPTICAL 60. 


ROCHESTER, N.Y. 


NEW YORK : CHICAGO 
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MISCELLANEOUS ADVERTISEMENTS. 


| Laboratory ReECOFAS, sissixieaion 


wea ae in- 
dexes are best kept by the 


oT & E” 


Card Systems 


No matter how many hun- 
| dreds or thousands of cards 
there are, they can readily 
be assorted or classified. 
Compare the ease and quick- 
ness of this system with the 
literally ‘‘pawing’’ through 
a mass of unclassified or 
partly classified ‘‘ debris,’’ 
| until you happen upon 

what you are looking for. We can make index guides for any subjects, arranged and divided 

exactly as you want them. We adapt our system to meet any requirements. Send for Cata- 
- logue No. . 27-B. : 

Yawman & Erbe Mfg. Co. CHICAGO, 138, Wabash Avenue. 


ROCHESTER, N. Y. SAN FRANCISCO, 29 New Montgomery St. 


FILING BAND 


The 
object of 


M. GRAY, 4M!.D., 
Midieecepier | to Army Medical Museum. 


- remedies for the Rapier! diseases of the genito- 
rinary organs is “to arrest or destroy the growth 
of thie: guess which caer Gee tutiaaneials tion.” 
Tyree’s Antiseptic Powder 
FOX AUTOMATIC 
Fagiynd ea |  pobenircangtel yg Rérint es. cali _ cure of 
rw i and as such aye : en germ 
i i 1 which are vely in nature. It is com- 
The only practical, working device that ‘a A erg Sodium, Alumen, Carta 
: : : . Acid, Thyme, Eucalyptus, Gaultheria, t 
can be used with equal satisfaction for filing One ieaspoonful to one pint of water. It has co 
letters, vouchers, etc., and tying of pack- a ee 3 
ages of any and all sizes. Simple, strong, 
War Department, Surgeon-General's Office, 
readily adapts itself to any use ; does not rot ; ee ee eee 
: - j This is to certi{y that the exact ogee strength 9 vy 
superior to rubber bands and less expensive. denial iis ar thats ese) toed a tubes “Tontatning pop : 
a aN — a beef broth were band ath the powder ( Tyree's Oe. 
I 8 In. ’ $1. 75 per gross. Used throughout the y any t= Bacillus sand with the So then ‘necalated oe the 
ss ' my S doy gs in the incubator fi ig Aasdee, at a temperature 
State House in Boston; by the Bell Tele- kas that tn the solations ey ie 
was 0 devclopment of bacteria. 


phone Co.; the Pullman Palace Car Co.., etc. 


A postal will bring you sample and price list. 


¥%lb. box by mail, 80c. J. S. TYREE 
aac Money back if it se Chemist 
fails to relieve. WASHINGTON, D. C. 
IRVING P. FOX, : u 


3 Sudbury Building, BOSTON, MASS. 
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LABORATORY APPLIANCES. 


icroscope Slides and — 
Sesining Dishes. (Cover (slasses 


GRUEBLER’S STANDARD STAINS 
IN ORIGINAL PACKAGES. 


2 


LL preparations needed in preserving and mounting microscopi- 

cal specimens constantly in stock. Weare the SOLE U.S. 

AGENTS for CARL REICHERT’S FAMOUS MICROSCOPES, 
MICROTOMES, ETC. Write for prices and catalogues. 


RICHARDS & COMPANY, Limited, 


NEW YORK—12 East 18th Street. CHICAGO—108 Lake Street. 


Physicians and others iuterested are invited to send us their addresses in order that we may send to them 
our new “ Descriptive and Illustrated List of Special Apparatus for Blood and Urine Analysis,” just published. 


Coddington LENSES || § Dissecting Made Easy 


Accurately ground, of suitable glass, and neatly One of the obstacles in the way of equipping 
and darably mounted, either. in tolmpg ROEkes large classes for fine dissecting work has been 
the high cost of good dissecting microscopes. 
The U Dissecting Microscope, with a one- 


<== == == 


case or with handle for desk use. Have been 
one of our specialties for years. We grind and 
polish them with the same care and exactness 
with which all of our optical work is done. You 
may have to pay a trifle more for a Coddington 


a al 


_——— 


i lists at $6.75, and there i 
with our name on it, but you have the satisfac- inch doublet lens, lists $6.75; 1S 


tion of knowing that you have an optical instru- ja special price for schools and colleges. For 
ment that will give best possible results under individual or school use there is no micro- 


all circumstances. scope that will give as large a practical return 


Bausch § Lomb Optical Go. Me icon Lome oprical, co 
"New York. Rochester, R.Y. Chicago. New York ROCHESTER, N.Y. mani 
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MISCELLANEOUS ADVERTISEMENTS. e 


IN SUMMER, wricsions or bust 
, professional or busi- 


SES EES S GSES TESTED SESNR ness care is en 


plans for the coming 


fall and winter must not be wholly forgotten, and it is none 


too soon now to arrange for the 


CATALOGUE OR BOOKLET 


that you may desire to issue. For samples, estimates, etc. 


write to 


THE POST EXPRESS PRINTING CO., 


ROCHESTER, NEW YORK. 


NEW ga *MICROTOMES 


Containing full descriptions 
i a and Photographic Illustrations 
‘i -~ of our entire line of remodeled 
microtomes and_ accessories, 

including several 


NEW MICROTOMES 


This new series is the most 
complete and practical ever 
listed, and every user of a 
Microtome should have a 
copy of the book for refer- 
ence purposes, if for no 
other reason. Mailed free. 


Se Bausch & Lomb Optical Co. 


New York ROCHESTER, N. Y. Chicago 
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MISCELLANEOUS ADVERTISEMENTS. 


WE REPAIR MICROSCOPES )\ APFEL- 


PHYSICAL — CHEMICAL — BIOLOGICAL MURDOCH 
WE TECHNICAL INVESTIGATION. DESIGN AND | 9 ag 
ARE CONSTRUCTION OF SPECIAL APPARATUS 
MANUFACTURERS OF LABORATORY ) ®21+A4KEST., 
SAVE THE DEALER’S PROFIT SUPPLIES CHICAGO 


THE PHOTO-MINIATURE 


Is a monthly magazine of photographic informa- 

tion which, month by month, tells the whole story 

about one branch of photographic work at one time. 
Illustrated. 


A copy of the magazine best explains its scope. Send 25 cents for the current 
issue and ask for our new book-list. NOTHING ELSE LIKE IT IN PHOTOGRAPHIC 
LITERATURE. 

TENNANT & WARD, Publishers, 287 Fourth Ave., New York. 


Plastigmat 
Pictures 


ARE SPEEDY PICTURES. 


O4e"P'’RTSM 
has Tevolutionizéd the field gMass; 


made tit small, light, and of fnormous 
optical efficiency. Has mag ita com- 


No shutter too fast for them, 
no day too dark, no distance 
too great, no subject too 
difficult. 


Bausch @ Lomb Bausch 6 Lomb-Zeiss 


Plastigmat f-6.8 STEREO Binocular 
Lens 


can be used on any camera 
and gives depth, brilliancy, 
dehifeibint life and realism 
that will surprise you. All 
the latest improvements in 
lens making are in it. 


and is lower Depice 
Booklet Free | & 


BOOKLET FREE | 
ON ALL CAMERAS OF ALL DEALERS 


Bausch @ Lomb Optical Co. . 
Rochester, N. Y. 


New York Incorporated 1866 Chicago 


Rocheste 
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ony ™ Sapnpuscuasialekienmemarty 


xii 


-PHOTOGRAPHIC APPARATUS. 


The recognized standard high-grade Cam- 
eras of the world, and the world’s greatest 
Cameras, especially adapted for scien- 
tific photography have been introduced, 
making both the PREMO and POCO 
~CAMERAS the best and most practical 
instruments ever constructed. Bt 


WRITE FOR COMPLETE ART CATALOGUE, 
DESCRIBING THIS ENTIRE LINE. 


ROCHESTER OPTICAL 
& CAMERA CO. 


SCIENTIFIC DEPT. Se ~ROCHESTER, N. Y; USA. 
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 Siahes 2 : TRAVEL. See i oes 


TOUR OF THE GREAT LAKES ON THE FLOATING PALACES OF THE WW 


ORTHERN STEAMSHIP COMPANY | 
A new steamer and two sailings weekly service to Chicago, Niwas 
and Harbor Springs, will be added to the’ regular Buffalo-Duluth service, 


N which opens early in June. 


For particulars regarding service and extended tours appuy to 


: one __W. M. LOWRIE, 


: General Passenger Agent, Buffalo. 


ODIO TODD OL. TIPE TLE LITLE LLY I aM, 


